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ABSTRACT
THIS PUBLICATION REPORTS THE RESULTS
OF A DETAILED PROGRAM OF SAMPLING AND
TESTING OF THE SURFICIAL SOILS OF WILL
COUNTY, ILLINOIS. SITE SELECTION FOR
SAMPLING WAS BASED ON THE WILL COUNTY
SOIL REPORT PUBLISHED BY THE UNIVERSITY
OF ILLINOIS AGRICULTURAL EXPERIMENT
STATION IN 1962. COMPLETE DATA ON THE
ATTERBURG LIMITS, PARTICLE-SIZE CHARAC-
TERISTICS, MOISTURE-DENSITY RELATIONS,
AND ENGINEERING SOIL CLASSIFICATIONS
ARE PRESENTED IN TABULAR FORM ACCORDING
TO SOIL TYPE.
STATISTICAL DATA FOR EACH SOIL HO-
RIZON ARE PRESENTED BY SOIL TYPE AND BY
SOIL AREA. ON THE BASIS OF THESE DATA
AND KNOWLEDGE OF THE FORMATIONAL CHAR-
ACTERISTICS OF THE SOIL PROFILES, PERTI-
NENT ENGINEERING DESIGN AND CONSTRUCTION
INFORMATION HAS BEEN ASSEMBLED. THIS
INFORMATION IS APPLICABLE TO MOST COUN-
TIES IN NORTHEASTERN ILLINOIS.
SIGNIFICANT CORRELATIONS ARE SHOWN
TO EXIST BETWEEN THE PEDOLOGIC SOIL
TYPES AND THEIR PHYSICAL PROPERTIES.
THUS, AGRICULTURAL SOIL REPORTS DELIN-
EATE AREAS WITHIN WHICH THE SURFICIAL
DEPOSITS ARE RELATIVELY UNIFORM IN THEIR
PHYSICAL PROPERTIES. IT IS ALSO POSSI-
BLE TO GROUP SOILS FOR ENGINEERING PUR-
POSES ON THE BASIS OF THE PARENT GEOLOG-
IC MATERIALS FROM WHICH THEY WERE DERIV-
ED. THE VALUE OF THE REPORT IN PRELIMI-
NARY PLANNING AND AS A GUIDE TO DETAILED
ENGINEERING SOIL SURVEYS IS ILLUSTRATED.
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I. INTRODUCTION
A. PURPOSE OF REPORT
The principal objective of this
report is to provide pertinent informa-
tion concerning the relationships be-
tween pedologic soil types, geologic
parent materials, and engineering prop-
erties of soils, so that the engineer
may predict the engineering properties
of the soils anywhere in Will County
with a substantial degree of accuracy.
Thus, the wealth of detailed information
contained in the agricultural soil map
and report for Will County can be put
to use for engineering purposes.
Soil survey reports have been pub-
lished for 80 of the 102 counties of
the state. These reports were published
over a period of years and hence range
greatly in content. Each report con-
tains a detai led map of the surface
soils of the county and a description
of each soil. The map and descriptions
both reflect the extent of knowledge of
the soils at the time of publication.
Pedologic soil types are defined on the
basis of soil profile characteristics,
such as the number, color, structure,
thickness, and texture of the profile
horizons and the geologic properties of
the parent soil material. In the past,
these pedologic classifications have
been used primarily for agricultural
purposes, but since the classification
system is based upon characteristics
inherent in the natural soil horizons,
these classifications can also be cor-
related with engineering properties.
To establish a relation between
the pedologic soil types and the engi-
neering properties of those soils,
representative samples from the hori-
zons of each type were secured on the
basis of the published soil map for the
county, and were field checked against
the published soil type descriptions.
In order to obtain statistically signif-
icant data for the mean physical prop-
erty values, five profiles of each soil
type were sampled whenever possible.
For each of the samples obtained,
Atterberg limits, particle-size distri-
bution, and compaction characteristics
were determined. The resulting data
were subjected to an analysis from
which certain statistical parameters
were determined for each horizon of each
soil type. Previous reports by Liu and
Thornburn ( 1 3 ) *  and Thornburn, Morse and
Liu(2 6 ) describe the statistical con-
cepts and techniques employed in this
analysis.
The test data and the results of
the statistical analysis are presented
Superscript numbers in parentheses
refer to entries in References,
Chapter V.
in Appendix I with data sheets for each
soil type arranged in the following
order:
(1) Soil profile description and
estimated engineering properties
(2) Design and contruction infor-
mation
(3) Summary of the laboratory test
data for each sampling site
(4) A summary of the statistical
data obtained for each physical prop-
erty in each major soil horizon
Appendix 2 contains similar data sheets
for different parent materials found in
Will County.
Since the physical data are corre-
lated with pedologic soil types, the
soil map and report published as Will
County Soils (2 9 )  is an essential sup-
plement to this engineering report.
Taken together, the two reports provide
a basis for predicting soil characteris-
tics in any part of the county.
A brief discussion of the geology
and pedology of Will County will be pre-
sented in this report, but no attempt
will be made to discuss, in general, the
geologic situation in Illinois.
Thornburn(23) has given an excellent
summary of the geology, geomorphology,
and pedology of the surface deposits.
Other excellent reference works have
also dealt with these topics.(1,5,
2 7 )
B. SCOPE OF INVESTIGATION
This report is the second in a
series which has as its primary purpose
the evaluation of the engineering prop-
erties of the soils of Northeastern
Illinois on the basis of an extensive
sampling and testing program. The first
report of the series dealt with the soils
of Livingston County.(26) Both
Livingston and Will counties have rela-
tively recent agricultural soil reports.
Soil areas as small as five acres are
regularly shown on the maps, and areas
as small as two acres are shown if they
are in marked contrast with the surround-
ing areas. However, the small scale of
1 inch equals I mile, which was used on
both published maps, makes it difficult
to identify the soil type at a particular
site with as high a degree of precision
as is desirable.
II. GEOLOGY AND PEDOLOGY OF WILL COUNTY
A. GEOLOGY
Will County is located within the
Central Lowlands Physiographic Province
of the United States, and more particu-
larly, within the Till Plains and Great
Lakes Sections of that Province.
( l l )
These sections are further subdivided
so that Will County covers parts of three
subsections: the Wheaton Morainal Coun-
try, the Kankakee Plain, and the Bloom-
ington Ridged Plain. The Wheaton Mo-
rainal Country is characterized by young
rolling morainal topography, with typical
glacial features, such as moraines,
kames, eskers, and kettle-lake basins,
partially or completely filled with mix-
tures of fine-grained mineral and organ-
ic materials. The topography is the
roughest of any part of the state which
has been covered by Wisconsinan drift,
reflecting the eroding and transporting
power of the ice of the Lake Michigan
lobe. The Kankakee Plain is a gently
undulatory plain with glacial terraces,
morainic ridges, torrent bars, and dunes.
The Bloomington Ridged Plain consists of
low, broad morainic ridges with inter-
vening wide stretches of ground moraine.
Figure 1 shows the location of the mo-
raines which trend across the county
from the northwest to the southeast, the
extent of the glacio-lacustrine sedi-
ments, and the areas of ground moraine.
A small area in the northwestern corner
of the county is covered with materials
alluvial in origin or derived from gla-
cial outwash.
Glacial outwash is also found be-
neath the lacustrine sediment in much of
the western part of the county. As
shown, the Valparaiso and Manhattan mo-
raines cover most the eastern portion of
the county. The Minooka moraine covers
a small area in the western part. All
three moraines are parts of the morpho-
stratigraphic units designated as the
Woodfordian Substage (formerly called
the Cary Substage), of the Wisconsinan
Stage of the Pleistocene Epoch. 6 )  How-
ever, these moraines, while of common
origin (the Lake Michigan glacial lobe)
often show significantly different phys-
ical characteristics.( 1 9 )  There are
appreciable variations in both particle-
size distribution and plasticity among
the various till sheets, but each indi-
vidual till sheet tends to change only
very gradually and regularly in a hori-
zontal direction. (10,20)
Between the morainic ridges are some
areas of ground moraine, glacial outwash,
and stream alluvium with a large area of
lacustrine sediments in the western and
southwestern portions of the county cor-
responding to the area occupied by gla-
cial Lake Wauponsee. This lake was not
a typical glacial lake but rather was
subject to fluctuations in its level due
to the intermittent blocking of outlets
from the lake through the Kankakee River
Basin. Although the topography in this
area is level to depressional , and char-
acteristic of lacustrine deposits, the
sediments are not entirely fine-grained,
but contain many interbedded strata of
sand between the more typical strata of
lakebed silt and clay. As indicated on
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FIGURE 1. SURFACE DEPOSITS OF WILL COUNTY (after G.E. Ekblaw)
Valparaiso moraine, the meltwaters flow-
ing from the retreating glaciers were
impounded by morainic ridges to form
glacial Lake Chicago. This glacial lake
was subject to several fluctuations in
level which led to the downcutting, fill-
ing, and recutting of numerous channels
through the impounding moraines. A
tremendous channel was cut through the
Valparaiso moraine, later filled in and
subsequently recut to leave terraces of
gravel and sand along the new channel.
Today, the Des Plaines River flows
through this valley. The Kankakee River
occupies a similar glacial sluiceway. 4 )
After the great ice sheets had re-
treated from the area of Will County, the
surface of the glacial deposits was part-
ly covered with a thin layer of windblown
than two feet
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FIGURE 2. BEDROCK GEOLOGY OF WILL COUNTY (after D.J. Fisher, Reference 4)
andrian dolomite and limestone. Bed-
rock outcrops in a few areas of Will
County, principally along the Des Plaines
River, the Kankakee River, and some of
the minor tributaries of these two
streams. The Niagaran formation was
deposited in a Silurian sea which ex-
tended south from the Hudson Bay area.
It is the uppermost bedrock in most of
northeastern Illinois. Typically, this
formation consists of a thin-bedded,
highly-weathered and jointed, cherty
dolomite of a buff-yellow color, hori-
zontally bedded in most places, but
gently undulatory in spots. The Niag-
aran formation varies from approximately
75 feet to 125 feet in thickness.
Underlying the Niagaran formation
and forming the bedrock of part of the
southwestern corner of the county is the
Alexandrian series of dolomites and lime-
stones. The upper member of this series,
the Kankakee formation, varies from a
brownish "vesicular" to a dense gray
limestone, in places dolomitic. Beneath
the Kankakee is the Edgewood formation,
at least 60 feet thick in Will County
and composed largely of dolomite with
some chert and limestone.
The western boundary of the Silurian
strata is Niagara escarpment, lying at
elevations of 650 feet to 700 feet in
Will County. At this boundary and im-
mediately to the east of it, the bedrock
topography has been a controlling factor
in the development of the present sur-
face topography. To the west of the
escarpment, the bedrock consists mainly
of the Maquoketa group of shales and
limestones of Ordovician age. However,
in the extreme southwestern corner of
the county, younger Pennsylvanian rock
(undifferentiated shales and limestones)
overlies this formation. (8 )
B. PEDOLOGY
The surficial soils of Will County
are the end result of natural weathering
processes which have altered the original
geologic parent materials of the region.
Figure 3 is a map of the parent material
and surface color of the soils in Will
County. (27) The map shows that the soils
have developed from these parent materi-
als: Parent Material 1, loamy gravel
drift; Parent Material 3, loam to silt
till; Parent Material 4, silty clay loam
till; Parent Material 5, silty clay
drift; Parent Material 7, sandy loam
outwash; Parent Material 8, medium-tex-
tured outwash; and Parent Material 9,
mixed bottomland and terrace deposits.
In the Will County soil report the un-
stratified till materials were grouped
into three categories: loam and silt
loam (Parent Material 3): silty clay
loam (Parent Material 4): and silty
clay (Parent Material 5).(29) Because
of its limited areal extent Parent Ma-
terial 1, loamy gravel drift, is only
briefly mentioned in the report. The
basis for the division of the till and
till-like materials into these three
categories is the texture of the soil
and differences in permeability among
the three soil groups. The source of
these differences in texture and perme-
ability is largely the different amount
of ground-up shale-derived material pre-
sent in the till.
Besides differences in parent mate-
rial, other factors have contributed to
the development of widely different soil
types in Will County. Generally, five
factors are of prime importance in the
genesis of a soil profile: the parent
material, climate, topography, vegeta-
tion, and time. The last factor, time,
is relatively short, geologically speak-
ing, -- less than 20,000 years -- and is
relatively uniform for all of the mate-
rials in Will County. Also, the factor
of climate can be considered uniform for
all Will County soils because of the
limited land area involved and the ab-
sence of any great topographical relief
within Will County. So it may be seen
that the principal soil-forming factors
for the area are these three: parent
material, topography, and vegetation,
Differences in parent materials have
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FIGURE 3. PARENT MATERIAL AND SURFACE COLOR OF WILL COUNTY SOILS
(after H.L. Wascher, et al, Reference 27)
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been briefly discussed, and the influ-
ence of topography and vegetation may
now be examined.
Differences in topography and vege-
tation produce dissimilar weathering
conditions. Soil weathering is a com-
bination of both physical and chemical
changes. Topography influences these
changes by regulating the flow of ground
water within the developing soil, by
causing the removal of soil as it forms
on steep slopes, by providing depressions
to act as basins to catch the material
washed from steeper areas, and in other
more diverse ways. The movement of
groundwater brings about various changes;
such as, the dissolution and removal of
free lime, and the washing out and rede-
position at greater depth of clay par-
ticles in the uppermost soil layers.
These clay particles coat the soil ag-
gregates at the lower depth and result
in a blocky or prismatic structure. Al-
though the upper soil layers lose mate-
rial through mineral solution and the
removal of clay particles, there is a
somewhat compensating effect in the ac-
cumulation of organic matter on the sur-
face. It is in this accumulation of
organic matter that the vegetation cover
of the soil has its influence; prairie
grasses decompose to give a surface which
is dark in color and high in organic mat-
ter, while soils developed under forest
vegetation tend to have light-colored
surface layers, low in organic matter.
The influence of vegetation is demon-
strated in Fig. 3, in which the symbol
"A" designates areas which developed
under prairie grasses and have predomi-
natly dark-colored, organic surface lay-
ers. The symbol "B" designates those
soils which developed under forest growth
and possess light-colored surface layers,
low in organic matter. In some areas,
designated by the symbol "C", the surface
soils are moderately dark-colored and
have developed under mixed vegetation.
Altogether, 63 distinguishable soil
types are present in Will County as
shown on the Will County Soil Map,(29)
and these reflect the effects of various
combinations of the three prime soil-
forming factors. In Table 1, these types
are grouped according to their relation
to parent material, drainage class, and
vegetation. Complete descriptions of
each soil type are contained in the Will
County Soil Report and in abbreviated
form in Appendix I of this report.
The various combinations of soil-
forming factors act to produce profiles
of soil weathering consisting of a suc-
cession of layers or horizons which are
roughly parallel to the surface of the
earth. These horizons are designated
by the letters A, B, and C with numeri-
cal subscripts used to denote subhori-
zons. Appendix I contains data dealing
only with the major horizons, with no
distinction made for the various sub-
horizons. For a more detailed descrip-
tion of the characteristics of the soil
weathering profile, reference may be
made to numerous other publications,
such as the Soil Survey Manual (2 2 )  and
Surface Deposits of Illinois. 2 3 )  Bas-
ed on the differences in the soil pro-
file characteristics, pedologists have
been able to define filed mapping units.
Thus, the location of the various soil
types shown on the Will County soil map
represent the results of a detailed
field investigation which permitted the
delineation of areas of soils with dif-
ferent profiles. The differences among
these profiles are based upon differing
physical characteristics of the soil,
so that a recognition of profile differ-
ences can permit the engineer to esti-
mate the differences in engineering
behavior of each profile.
Generally, the A horizon of the soils
developed in a humid, temperate region
will be dark-colored and characterized
by an accumulation of organic matter of
variable thickness. It will have ex-
perienced the solution of some mineral
matter and the removal of clay particles
by the downward percolation of ground-
water. Because of this "washing out"
of soluble minerals and clay-size par-
ticles, the A horizon is called the
"zone of eluviation."
The material removed from the A
horizon tends to be "washed-in" to the
second layer of the soil profile, the B
horizon, or "illuvial zone." Here the
clay-size particles accumulate as struc-
tures of visible size and give a blocky
appearance to this layer. In the humid
climate of Illinois, the soluble mineral
matter washed from the A horizon is not
present in the B horizon, but has been
further leached away in the ground water.
Taken together, the A and B horizons are
called the "solum" or "true soil" since
the greatest amount of weathering, both
physical and chemical, takes place with-
in these two zones.
Underlying the B horizon, the ma-
terial of the C horizon remains relative-
ly unaltered by weathering except in its
uppermost parts, which may have under-
gone some oxidation and leaching of car-
bonate minerals. Thus, the C horizon
represents the parent material, the first
of the soil-forming factors. If the soil
is developed in two parent materials, the
second or lower material is designated
by a Roman numeral II in front of the
horizon-designating letter thus, IIB,
IIC, etc.
Appendix I contains data on the re-
sults of engineering tests on samples
taken from the major horizons of the
principal soil types of Will County.
This information is intended to provide
the engineer with a basis for estimating
the engineering properties of the soils
in any part of Will County. With such
estimates he can select the best prelim-
inary alignment for proposed highways,
in the context of soil problems. The
following chapter will detail how these
data were obtained and will give an in-
dication of their reliability as app'ied
to Will County soils. Many of the soil
types listed there are also mapped in
other counties in northeastern Illinois.
Therefore, the data for specific soils
in Will County will also apply to the
same soil types in other counties in
northeastern Illinois.
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III. PROCUREMENT AND ANALYSIS OF DATA
A. SOIL SAMPLING AND TESTING PROCEDURES
In designing a highway facility,
the engineer is faced with the problem
of establishing the extent and physical
characteristics of each of the soil types
to be encountered by the proposed facil-
ity. In general, he seeks to do this by
extrapolating the data obtained from a
relatively few isolated locations to
characterize volumes of soil many times
greater than that of the samples he has
analyzed. Every effort is made to group
soil areas with similar physical charac-
teristics. Pedologists have likewise
grouped soil types on the basis of simi-
larities and differences in the physical
and chemical characteristics of their
profiles. However, the pedologists'
grouping is influenced somewhat by those
soil characteristics which are important
agriculturally. If agricultural soil .
maps are to be of value to the engineer,
he must determine how closely these pe-
dologic classifications agree with his
own engineering classifications. To do
this, a quantitative evaluation of the
pedologic soil type must be made on the
basis of its engineering index proper-
ties. The applicability of the classi-
fications made on agricultural soil maps
may be judged by comparing soil samples
taken from different map units, the dif-
ferences between their mean property
values, and (for each soil unit) the
variation of individual sample values
from the means. Statistical methods of
analysis have previously been applied to
determine the engineering validity of the
agricultural classifications, and to de-
termine the variability of the engineer-
ing properties of each individual soil
type. (2,7,13,15)
Two main questions arise in the
pursuit of such investigations: (1) how
many samples are needed to obtain repre-
sentative determinations of mean property
values and their variability, and (2)
when are the differences between mean
property values of two soil types of suf-
ficient magnitude to warrant the reten-
tion of both types as separate and dis-
tinct engineering units?
To answer the first question, a sta-
tistic called the limit of accuracy may
be calculated on the basis of preliminary
sampling and testing. From the calcu-
lated value obtained, it may be deter-
mined how many samples are required to
define, with a given degree of precision,
the mean value of each index property.
Studies undertaken in DeWitt and
Livingston Counties used this statistical
method to determine the number of samples
required to define the mean values of the
Atterberg limits, grain-size character-
istics, and moisture-density relations
of several of the soil types found in
those two counties. (25,26) A similar
study for the soils of Will County will
be discussed more fully in fol lowing
paragraphs.
The second question, that of sig-
nificant differences between the mean
property values of the individual soil
types, has also been approached by sta-
tistical methods. Consecutive pairs of
mean values have been tested for signif-
icant differences, and groupings have
been made of soil types which are simi-
lar in their engineering characteristics.
This method will be discussed in relation
to its application to Will County soils
in the next section, "Statistical Anal-
ysis of Test Data."''
Because preliminary investigations
in DeWitt County had indicated that five
samples of each horizon of each soil
type could be considered adequate to de-
termine the mean values of typical index
properties with reasonable precision 95
percent of the time, five samples of
each horizon of each soil type in Will
County were obtained wherever possible.
In all instances, five sampling lo-
cations were selected for each soil type,
but in some cases, it was not feasible
to obtain samples from each horizon.
For example, for the soil types which
have developed in sandy parent material
such as Plainfield sand (No. 54), no sam-
ples were obtained for the B horizon be-
cause it is non-existent. In other
cases, farming practices had significant-
ly disturbed the A horizon at a selected
location and no sample was taken. Simi-
lar difficulties prevented sampling of
one horizon or another for isolated lo-
cations of other soil types; however, 38
of the 63 soil types in Will County were
sampled in the A, B, and C horizons in
at least five sampling locations.
Sites for sampling were selected
in the office by reference to the Will
County Soil Map(29) and were chosen at
random, although some effort was made
to prevent any concentration of sampling
within a limited area. Field checking
was later carried out to make sure that
each sampling location fell within the
limits of topgraphy and drainage speci-
fied in the soil type description.(2 8 )
This was necessary because the small
scale of the map (1 inch equals 1 mile)
made it impractical to show areas smaller
than about one acre. Soil type areas
smaller than one acre could thus be in-
cluded within larger areas of a differ-
ent soil type, and would remain unmapped
and undetected were it not for field
checking. However, no effort was made,
in selecting sampling locations, to
search for "typical" profiles, and it is
felt that a representative picture was
obtained of the random variations of in-
dex properties within each map unit.
An inevitable departure from ran-
domness in site selection resulted from
profile disturbance of sites selected
in the office, due to farming or road
construction operations. Wherever pos-
sible, sampling sites were located in
fence rows to minimize such disturbance.
The sampling process itself introduced
some statistical bias, because the three-
inch Iwan (post-hole) auger which was
used produced a disturbed sample. Be-
cause of this disturbance, it was neces-
sary to discard some of the soil from
the horizon boundaries to prevent inter-
horizon contamination. Even so, some
such contamination undoubtedly occurred.
No samples were obtained from the top
six inches of the A horizon (unless the
horizon was so thin as to require such a
shallow sample) since this material is
normally stripped in highway construc-
tion. Whenever a road cut was selected
for sampling, the cut face was shaved
back several inches so that sampling
was started at a sufficient depth to
minimize the effects of recent weather-
ing at the cut face. Some variation
from a truly random sampling technique
was introduced by this procedure.
Except for the small amount of ma-
terial discarded at horizon contacts the
full depth of the B horizon was sampled.
The Bl, B2, and B horizons often show
significant differences in physical prop-
erties and in relative thickness. Thus,
the analysis of samples made up of mix-
tures of these subhorizons will show
more variability in the B horizon than
will be indicated by separate analysis
of each subhorizon.
For each sampling site and each of
the major soil horizons (A, B, and C)
the following index properties were de-
termined: the Atterberg limits, the
particle-size characteristics and the
moisture-density relations. Routine
testing was carried out so that varia-
tions in test data correspond to those.
to be encountered in normal practice.
Standard ASTM procedures for liquid
limit (D423), plastic limit (D424),
grain-size analysis (0422), and mois-
ture-density relations (D698) were fol-
lowed except for the following changes:
Samples for Atterberg limits tests were
mixed with water and allowed to stand at
least 12 hours before testing. The mois-
ture-density relations test was performed
with a Rainhart automatic tamper using
a rammer having a circle-sector face.
However, complete test data were
not obtained for every site. Sometimes
compaction tests could not be run be-
cause of too small samples. Atterberg
limits could not be obtained for non-
plastic samples. Some horizons were not
developed sufficiently to furnish mean-
ingful data, and in some cases it was
impossible to find five dispersed, but
satisfactory, sampling sites for the
minor soil types.
The location of each sampling site
and a summary of the test data obtained
on the corresponding samples is given
in Appendix I. These data formed the
basis for (1) the statistical study, and
(2) determination by inspection of the
variability which might be expected in
sampling a given soil type at random.
B. STATISTICAL ANALYSIS OF TEST DATA
The data on the index properties
from each horizon of each soil type were
analyzed by statistical methods to de-
termine variability of the type, to
characterize its mean values as closely
as possible, and to divide the soil
types into groups within which each of
the soils might be expected to have es-
sentially similar properties. Data for
the liquid limit, plasticity index, max-
imum dry density, optimum moisture con-
tent, per cent of material finer than
No. 4, No. 10, No. 40, and No. 200 sieves,
and per cent of clay finer than 2 microns
were included in these studies. The fol-
lowing statistics were determined in
cases where data from three or more tests
of a horizon were available: standard
deviation, coefficient of variation,
standard error, and limit of accuracy.
The number of samples required to deter-
mine a population mean at a certain level
of statistical significance for each
property was also calculated. The Sum-
mary of Statistical Data in Appendix 1
lists these statistics for each soil
type. A further discussion of the math-
ematical derivation and meaning of each
of the aforementioned statistics can be
found in texts on statistical meth-
ods. (3 21) Comprehensive treatments on
the application of statistical methods
to soil engineering are contained in
companion volumes to this publica-
(13,26)tion.
The Summary of Statistical Data
lists the following quantities for each
soil type (a) the various index proper-
ties determined for each horizon, (b)
the number of soil samples analyzed for
each property, (c) the mean value of
each property, (d) the standard devia-
tion of the mean, (e) the coefficient of
variation, (f) the standard error, (g)
the limit of accuracy, and (h) the num-
ber of samples required to meet certain
statistical criteria. It may usually
be expected that test data from 67 per-
cent of the soil samples obtained in the
field will fall within the range of the
sample mean ± 1 standard deviation.
Also, the mean ± 2 standard deviations
and the mean ± 3 standard deviations
will include test results from 95 and
99 percent of the soil samples, respec-
tively. For practical considerations
a range which includes 85 percent of
the test results will represent suf-
ficient refinement of statistical
analysis and will also be a very mean-
ingful range for the soils engineer.
Thus, the physical property ranges
given in the "Pedologic Profile Des-
cription and Engineering Characteris-
tic" chart in Appendix 1, are based on
such an 85 percent probability, they
are neither estimated values nor mini-
mum-maximum ranges.
The variability of a given horizon
may also be expressed as a coefficient
of variation. This statistic is ex-
pressed as a percentage ratio between
the standard deviation and the mean.
It is especially useful for comparing
the variability of one index property
with that of another when their mean
values are quite different.
The last three values listed in
the Summary of Statistical Data indi-
cate the precision with which the cal-
culated means represent the true popu-
lation means for the various index
properties. The sample ± the standard
error delineates a range within which
the population mean will lie 67 times
in 100 trials. For the range sample
mean ± the limit of accuracy, the odds
are increased to 95 times in 100 trials.
In the last column of the statistical
summary is given the number of soil sam-
ples which would be needed to estimate
the population mean within a range of
± 5 units with a specified degree of
precision of 95 percent. This last
statistic furnishes a convenient mea-
sure of the variability of any parti-
cular property of any soil type, and
permits one to judge how accurately the
properties of that soil type can be es-
timated from testing samples from a giv-
en number of locations. The number of
samples required to determine the popu-
lation mean of any given set of index
properties, with a specified degree of
precision, will vary with the index
property being measured and with the
horizon and soil type being sampled.
Some soil types are extremely variable,
and no reasonable number of samples
taken from such soil types could hope
to express numerically the mean charac-
teristics of such types. In contrast,
some soil types are extremely uniform
in regard to nearly all index proper-
ties, and sampling at short, regular in-
tervals within such a soil type would
be considerable waste of time and effort
For example, the data sheets (Appendix
I) show that soil type 152, Drummer
silty clay loam,is quite variable with
respect to most index properties in all
three horizons. A total of 118 samples
is required to determine all with the
specified degree of precision, and 16 of
45 properties determined require 10 or
more samples. In contrast, soil type
298, Beecher silt loam, needs 17 samples
to determine one property; the remain-
ing 44 can be determined with less than
10; and 20 can be determined with the
specified precision, having no more than
3 samples to test.
Knowing the variability of the soil
types depicted on an agricultural soil
map, the engineer can plan and conduct
a soil survey along any alignment with-
in the mapped area with a minimum of
effort, and with a maximum yield of use-
ful data. More complete discussions of
a statistical approach to soil sampling
have been presented in previous publica-
tions resulting from this cooperative
investigation.(14,26)
C. STATISTICAL COMPARISONS OF SOIL
MAPPING UNITS
1. Grain Size Characteristics
One of the soil forming factors,
as previously noted in this report, is
the parent material from which a soil
type develops; it has been shown in Table
1 that there is a close relationship be-
tween soil type and parent material.
The parent material is also of consider-
able importance to the engineer since it
will be encountered in even moderately
shallow cuts and will generally form the
bulk of the materials utilized in build-
ing fills. Furthermore, most shallow
foundations are placed on the parent ma-
terial. Thus, it is pertinent to exam-
ine the quantitative relationships be-
tween soil type and parent material.
These relationships are generally com-
plex because of the natural variability
of soil deposits.
To investigate these relationships
for Will County soils, two methods were
used. First, the characteristics of the
horizons of a typical soil of each par-
ent material area were examined. Second,
all the data from all the soil types map-
ped in a given parent material area were
pooled and the average characteristics
and variability of the horizons were de-
termined. The dark-colored soils which
developed under prairie vegetation were
found to include soil types developed on
all of the parent material areas, as
shown in Table 1. From these soils,
seven soil types were selected to repre-
sent all the parent material areas ex-
cept parent material No. 5, silty clay
till. Frankfort silt loam to silty clay
loam (320), developed under mixed vegeta-
tion, was selected to represent parent
material No. 5 because of the relatively
large area (27.54 sq. mi.) which it
occupies. Of these eight soil types,
one is well-drained, two are well-to
moderately well-drained, three are im-
perfectly drained, and two are poorly
drained. The total area occupied by
these soil types is approximately 324
square miles, or over 38 percent of the
total area of Will County.
Figure 4 (a) shows the average grain-
size curves for the C horizons of these
eight soil types. The differences be-
tween the parent materials represented
by these typical soils are evident in
the figure. Four of them, Lisbon,
Saybrook, Elliott, and Frankfort show
gradation curves typical of glacial de-
posits varying from medium-textured
(average clay content, <21i, of about 33
percent) to fairly fine-textured (aver-
age clay content of nearly 46 percent).
One of them, Warsaw, shows a gradation
curve characteristic of gravel-rich gla-
cial drift. The remaining 3 soil types
have curves which are typical of water-
laid sandy and gravelly materials. In
addition, Maumee, shows the sorting
characteristics of sands which have been
at least partially reworked by wind.
Figure 4(a) also shows a close corre-
spondence between Huntsville and Drummer
soil types, particularly in the particle-
size range smaller than 0.10 mm. This
is not surprising since the parent ma-
terials of these soil types, Nos. 9 and
8 respectively, are similar in their
origin.
Examination of these curves reveals
that there is little difference between
the curves of the Saybrook, Lisbon, and
Elliott soil types. Parent material 3,
loam to silt loam till, represented by
Saybrook and Lisbon appears to be near-
ly as fine-grained as Parent Material 4,
silty clay loam till, which is represent-
ed by Elliott soil. There are several
possible explanations for this. It is
possible that in Will County the
Saybrook and Lisbon soils were mapped on
parent materials which were slightly
finer-textured than one would associate
with typical loam to silt loam till.
Another possiblity is that the Elliott
soil type was actually mapped on parent
material which is coarser than typical
silty clay loam till. This second pos-
sibility is supported by the data in the
engineering soil report for Livingston
County and by the data given in Fig.
4(b). A factor which could be respon-
sible for the deviation of the Elliott
grain-size characteristics from those of
Parent Material 4 is the variable thick-
ness of loess or silt loam sediments over
the silty clay loam till. It is possible
that in some instances the horizon sample
included some of the overlying silty ma-
terial which had not been incorporated
into the solum.
Fig. 4(a) shows a distinct separa-
tion between the curve for Frankfort and
the curves for Lisbon, Saybrook, and
Elliott. The Frankfort C horizon con-
tains 10-12 percent more clay than do
the three types just mentioned. Thus,
there appears to be a textural separa-
tion between Parent Material 5, silty
clay till, from which Frankfort soil
type was developed, and Parent Materials
3 and 4. Considering that the Elliott
soil type does not appear truly repre-
sentative of Parent Material 4, a more
valid conclusion would be that there is
a distinct textural separation between
Parent Material 5 and Parent Material 3,
but that the distinction between Parent
Material 3 and Parent Material 4, is
vague. However, this conclusion is based
on the grain-size characteristics of the
representative Brunizem soils, and it
should be tested against the grain-size
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characteristics of the parent material
groups.
In order to examine the average
characteristics of the parent material
groups, it was first necessary to group
the soil types on the basis of their or-
igin and substrata characteristics.
For this purpose, reference was made to
the report of Will County Soils.(29)
However, some modification of the group-
ing shown in that report was made after
consultation with its authors. The
groupings used in the statistical study
and the number of sampling sites lo-
cated in each group are given in Table
2. The soil type numbers and names used
in the table are in accordance with pre-
sent nomenclature.
Table 2 includes all soil types
mapped in Will County with the follow-
ing exceptions: Houghton Muck, Lena
Muck, Romeo silt loam, Ritchey silt
loam, Channahon silt loam, Joliet silt
loam to silty clay loam, Millsdale silty
clay loam, Plattville silt loam, and
Hagener loamy sand. The Muck soils were
omitted since they are organic. Hagener
loamy sand was omitted since insuffi-
cient C horizon samples were taken of
this material because of difficulties in
identification and the great sampling
depths required. The remaining soil
types were omitted because they are de-
veloped from thin loess or medium-tex-
tured drift on limestone bedrock. In
view of the fact that the bedrock does
not represent the parent material of
the solum, it is not reasonable to in-
clude it. In addition, the following
groupings were made in cases where it
would be possible to include a given
soil type in more than one group.
Drummer silty clay loam, which coulc be
mapped in loam to silt loam till or on
medium-textured outwash, was included in
medium-textured outwash, Parent Material
8. Peotone silty clay loam, which could
be mapped on loam to silt loam till or
on silty clay loam till, was included in
Parent Material No. 4, silty clay loam
t ill.
Average C horizon grain-size char-
acteristics of the seven parent material
groups are shown in Figure 4(b). A com-
parison of Figs. 4(a) and (b) shows a
close correspondence between these two
sets of average curves.
It appears that the Lisbon and
Saybrook soil types were mapped on till
that was somewhat finer-textured than
average Parent Material No. 3 and that
the Elliott soil type was mapped on ma-
terial which was coarser than the Parent
Material No. 4. However, there are
quite distinct differences in the aver-
age grain-size characteristics of the
various parent materials as shown in
Fig. 4(b). The water-and wind-laid
sands of Parent Material No. 7 have an
average sand content of approximately 68
percent, which is different from all the
the other groups except Parent Material
No. 1, with an average sand content of
53 percent; all the other groups have
average sand contents of less than 50
percent. There is a close similarity
between the grain-size curves of Parent
Material Nos. 8 and 9 in the size range
smaller than 0.10 mm, and both curves a
are quite different from the curves which
represent the glacial till materials.
The grain-size characteristics of the
medium-to relatively fine-textured drift
of Parent Material Nos. 3, 4, and 5 show
a definite progression; the average clay
content of Parent Material No. 3 is 30
TABLE 2
GROUPING OF SOIL TYPES USED TO DETERMINE
AVERAGE CHARACTERISTICS OF PARENT MATERIALS
LOAMY GRAVEL DRIFT - Parent Material 1
43 sites
93. Rodman gravelly loam
197. Troxel silt loam
290. Warsaw silt loam
313. Rodman loam
318. Lorenzo silt loam
325. Dresden silt loam
326. Homer silt loam
327. Fox silt loam
329. Will silty clay loam
LOAM
24.
25.
59.
62.
145.
TILL - Parent Material 3 - 25 sites
Miami silt loam
Hennepin loam
Lisbon silt loam
Herbert silt loam
Saybrook silt loam
SILTY CLAY LOAM TILL - Parent Material 4
46 sites
23. Blount silt loam
146. Elliott silt loam
194. Morley silt loam
232. Ashkum silty clay loam
241. Chatsworth silty clay to clay
293. Andres silt loam
294. Symerton silt loam
298. Beecher silt loam
330. Peotone silty clay loam
SILTY CLAY DRIFT - Parent Material 5
25 sites
228. Eylar silt loam
235. Bryce clay loam to clay
238. Rantoul silty clay
295. Mokena silt loam
320. Frankfort silt loam to silty
clay loam
SANDY SEDIMENTS - Parent Material 7
51 sites
20. Woodland fine sandy loam
49. Watseka loamy fine sand
54. Plainfield sand
89. Maumee fine sandy loam
130. Pittwood fine sandy loam
131. Alvin fine sandy loam
151. Ridgeville fine sandy loam
157. Rankin sandy loam
190. Onarga fine sandy loam
196. Harpster fine sandy loam
270. Oquawka sand
MEDIUM-TEXTURED OUTWASH - Parent
Material 8 - 59 sites
67. Harpster silty clay loam
69. Milford silty clay loam to clay
80. Alexis silt loam
102. LaHogue loam
132. Starks silt loam
134. Camden silt loam
148. Proctor silt loam
149. Brenton silt loam
152. Drummer silty clay loam
189. Martinton silt loam
206. Thorp silt loam
219. Millbrook silt loam
RECENT ALLUVIUM - Parent Material 9
12 sites
73. Huntsville loam, bottom
82. Millington loam, bottom
321. Du Page silt loam, bottom
percent, that of Parent Material No. 4,
38 percent, and that of Parent Material
No. 5, 44 percent. The grain-size char-
acteristics of Parent Material No. I are
very similar to those of the typical
soil, Warsaw silt loam. Inspection of
of Fig. 4(b) leaves no doubt that, on
the average, a valid separation between
the various kinds of parent material is
being made in the field, and further-
SIZE LIMITS OF SEPARATES
SAND 2.0 - 0.05 mm
SILT 0.05 - 0.002 mm
CLAY <0.002 mm
USDA, DIVISION
OF SOIL SURVEY
C9
neering performance of these materials.
The average grain-size data obtain-
ed from the C horizon of each of the
eight representative soils can also be
summarized on a triangular textural
chart as shown in Fig. 5. The chart
shown and the soil separates employed
are those utilized by the U.S. Depart-
ment of Agriculture and its coop-
erating agencies. Note that the
60
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horizon material of Huntsville, which
is developing in medium-textured allu-
vial sediments 4 or more feet thick,
and Drummer, which formed in medium-to
moderately fine-textured loess or silty
outwash over stratified or non-strati-
fied drift, are both loams. Neither
the Saybrook nor the Lisbon C horizon
material meet the criteria of a loam to
silt loam till, as they should, but
rather fall within the classification
of silty clay loam. This difference is
in agreement with the previous discus-
sion. Elliott C horizon material clas-
sifies as borderline silty clay loam to
clay loam and the Frankfort C horizon ma-
terial is borderline silty clay to clay.
Both materials contain slightly more
sand than would be considered typical.
The Warsaw C horizon material clas-
sifies as sandy clay loam, indicating
that when the gravel is removed the re-
maining material is rather fine-textured.
This is not in agreement with data pre-
viously reported by the agricultural
(27)
soil scientists. It suggests that
errors may have occurred in augering for
samples of this very granular parent ma-
terial. It seems probable that at least
two of the samples identified as Warsaw
C horizon may instead have come from the
clay-rich B or Beta horizon which some-
times extends to a considerable depth be-
low the B2 . These same comments also
apply to other soil types where Parent
Material No. I was sampled. All average
values for this material may therefore
be influenced by this error.
The statistical analyses of C hori-
zon data from the eight representative
soils verify, in general, the pedologic
parent material classifications. How-
ever, agreement between the statistical
analysis results and the pedologic clas-
sifications is only general in nature,
and the engineer should not assume that
an exact correspondence exists between
the grain-size characteristics of any
one soil type and the average grain-size
characteristics of the parent material
from which that soil type was developed.
There is one difference between the
data obtained in this investigation and
the data normally obtained by agricultur-
al soil scientists. The grain-size data
cited here were obtained using the hydro-
meter analysis of the fine fraction;
whereas, the agricultural scientists
normally utilize a pipette analysis.
Comparative studies indicate that the
percent clay-size as determined by the
pipette method averages about 2 percent
lower than that determined by the hydro-
meter method. Since the triangular
chart was designed to correlate with
pipette data, some differences in tex-
tural classification may be expected
when hydrometer data are used.
Grain-size data on the various par-
ent materials may be summarized in the
form of bar graphs as shown in Fig. 6.
The arrangement from top to bottom in
each series is based on increasing clay
content (<21) as shown in the bottom
chart. The progression in clay content
from the lowest to the highest is as
follows: Parent Material Nos. 7, 1, 9,
3, 4, 5. The same progression carries
over into the middle chart which shows
the percent finer than the No. 200 sieve
(0.074 mm.) with the exceptions that
minor reversals of order occur with re-
spect to Parent Material Nos. 9 and 8
and Parent Material Nos. 4 and 5. In
both cases the differences in the com-
bined silt and clay-size material is so
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small as to be insignificant. The up-
per chart shows the percent of material
passing the No. 10 sieve (2 mm).
The average gravel content of four
of the materials is less than 5 percent,
and only one of the materials, loamy
gravel drift, contains more than 10 per-
cent gravel. The high percentage of
gravel-size materials, about 32 percent,
found in Parent Material No. I is in
agreement with the pedological classifi-
cation of loamy gravel drift. The ap-
parent low gravel content of the till
materials may be in part attributed to
the fact that the sampling was done with
a 3-inch post-hole auger. If hand-dug
samples of at least I cubic foot volume
had been obtained, it is probable that
the gravel contents would have been
higher. Parent Material No. 8 shows a
gravel content of about 7 percent as
would be expected of medium-textured
glacial outwash, but the closely-related
recent alluvium shows practically no
gravel content. This absence of gravel
in the alluvium seems to indicate that
the velocities of present-day streams
are not sufficient to permit the move-
ment of much gravel-size material. The
gravel content of the loam to silt loam
till averaged 9.5 percent, which is some-
what greater than the average of the same
material in Livingston County.(26) How-
ever, it is well within the range of tex-
tural characteristics of this material
as determined from previous studies.
(2 7 )
The average gravel content of Parent Ma-
terial Nos. 4 and 5 is in accord with
the previous studies. However, that of
Parent Material No. I is definitely on
the low side of the typical range where
the average value has been indicated to
be about 62 percent. This is apparent-
ly the result of sampling only the upper
part of the parent material which in
these soils often has a clay-rich develop-
mental "beta" horizon.
The previous discussion has shown
that the various parent materials found
in Will County show differences in their
grain-size characteristics; it is reason-
able to expect these differences will be
expressed in the solum. To a certain
extent they are, although the character-
istics of the parent material are mod-
ified by the effects of the loessial
cover, where present, and by the pro-
cesses of soil formation. Typically,
the loess cover in Will County is less
than 2 feet thick and it has been incor-
porated into the solum to the extent that
it is usually unidentifiable, though its
presence is indicated by the high silt
content of the surface soils. The pro-
cess of weathering involves the chemical
and physical decomposition of coarse
particles into finer ones which are
transported by seeping waters from the
surface into the B horizon. Figure 7
shows the average grain-size character-
istics of the typical soils based on
analyses of samples taken from the A
and B horizons, respectively. The in-
fluence of the parent material on the
upper horizons can be seen by compari-
son of Fig. 7 with Fig. 4(a). No infor-
mation is presented in Fig. 7(b) on soil
types Maumee or Huntsville, since no B
horizon developed in these sandy water-
laid materials. For the other soil
types the similarity to the C horizon
is more obvious for the B horizon mate-
rials than it is for the A horizon ones.
However, as might be expected for the
Maumee fine, sandy loam and the
Huntsville loam there is an obvious cor-
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respondence between the grain-size char-
acteristics of the A horizon and those
of the C horizon. The processes of soil
formation usually lead to the develop-
ment of B horizons with clay contents
higher than in the A and C horizons.
This is especially evident from a com-
parison of the clay contents of the C,
B, and A horizons of the soils formed on
the glacial till materials. Evidence of
the accumulation of clay-size material
in the B horizon of soil types develop-
ed from glacial tills was also found in
the Livingston County investigation.
( 2 6 )
From the results of that investigation
and this other evidence, it is apparent
that the B horizon clay contents of
soils formed on Parent Material Nos. 3,
4, and 5 are essentially the same.
Thus, the processes of weathering in
the solum have masked the initial dif-
ferences that existed between the par-
ent materials. The medium-textured
tills allow more percolation of water
and consequently a more rapid accumu-
lation of fines in the B horizon than
can take place in the fine-textured
tills; thus, the total fines content
tends to be equalized.
The engineer should not conclude
from the discussion in the preceding
paragraphs that the surface horizons of
each soil type definitely reflect the
textural characteristics of its parent
material. The average data indicate
that this is so, but several of the
soil groups include soil types which
vary widely with respect to natural
drainage, topographic position, and
type of native vegetation under which
they developed. It is quite possible
that for any given type no direct rela-
tionship may be found.
2. Plasticity Characteristics
In computing the average plasticity
characteristics of any given soil type
or group, the following procedure was
used. A soil sample which classified
as non-plastic was assumed to have a
plasticity index of zero. Thus, in cases
where some samples had measurable plas-
ticity and others were non-plastic, the
plasticity index for the non-plastic
samples was taken as zero when averaged
with the other values. However, this
procedure could not be followed for the
liquid limit since a liquid limit value
of zero is meaningless. Thus, in cases
where plastic and non-plastic soil sam-
ple were grouped together, the average
liquid limit represents only the aver-
age of those data obtained from samples
on which the test could be performed.
If liquid limit values were not avail-
able for at least 3 samples then no
average was determined. The result of
this procedure is that in a few instances
the average liquid limit and the aver-
age plasticity index are not strictly
comparable. However, it is felt that
this method provides more realistic
plasticity values for sands and sandy
soils where enough data are available
for meaningful averages.
The average plasticity values of
the C horizons of seven typical soils
are plotted in Fig. 8 (a) and those for
the C horizons of the parent material
groups are plotted in Fig. 8(b) on plas-
ticity charts of the Unified Soil Clas-
sification System. These figures show,
in general, the same progression in Figs.
4, 5 and 6. Figure 8(a) shows that the
C horizons of the typical soils, with
the exception of Maumee and Warsaw, are
clays of low plasticity (CL). It is not
I0.
Liquid Limit
I
0.
Liquid Limit
FIGURE 8. AVERAGE PLASTICITY VALUES, UNIFIED CLASSIFICATION, C HORIZON
possible to plot the data for Maumee
since all of the samples tested proved
to be non-plastic and the liquid limit
test could not be run. Because of the
high granular content most Warsaw sam-
ples are clayey sands (SC) or gravels
(GC) although the average plasticity
values plot in the CL region of the
chart. Figure 8(b) shows that the aver-
age plasticity of the C horizons of the
parent material groups varies according
to their clay contents. All except
Parent Material Nos. I and 7 plot in the
CL area of the chart. Parent Materials
1 and 7 plot near the A-line as border-
line CL-ML. However, the average grain-
size characteristics of the C horizon of
Parent Materials Nos. 1 and 7 indicate
that less than 50 percent of the materi-
als pass the No. 200 sieve. Thus, both
should have an average Unified classifi-
cation of silty to clayey sands (SM-SC)
or gravels (GM-GC). The C horizon data
plotted in Fig. 8 are reproduced in Fig.
9 on the plasticity charts for the AASHO
system of soil classification. Only two
soil groups contain an average of less
than 35 percent passing the No. 200 sieve.
These are Maumee fine loamy sand and Par-
ent Material No. 7, both of which classi-
fy as A-2-4 soils. However, individual
samples of soil types developed from Par-
ent Material Nos. 1, 8 and 9 may fall
within the A-2 classification. The data
on Maumee fine loamy sand cannot be plot-
ted for the reasons previously discussed.
As shown in Fig. 9(a) all of the remain-
ing representative soils are A-6. This
is rather surprising in the case of
Frankfort silt loam to silty clay loam
which developed from silty clay till,
Parent Material No. 5. Figure 9(b) in-
dicates that the parent material clas-
sifies as A-7-6 on the average. It
would be expected that the Frankfort C
horizon would classify the same. This
unexpectedly low plasticity of the
Frankfort soil type could possibly be
attributed to the presence of a covering
of loess or medium-textured drift over
the silty clay till parent material. It
is also unexpected to find Parent Materi-
al No. 1 classified as A-6. Such a clas-
sification gives an entirely erroneous
concept of the true character of loamy
gravel drift. It can only be surmised
that the sampling procedures used,
failed to produce representative sam-
ples of this granular material. The re-
maining parent material groups all fall
within the classification of A-6 soils
but do show a progression in plasticity
about as expected.
An analysis of the textural and
plasticity data for the C horizon of the
various soils and parent material groups
is given In Table 3. It shows the close
correspondence which exists, with the
exception of the Frankfort soil type,
between plasticity characteristics, clay
content, USDA textural classification,
and the nature of the soil parent mate-
rial. Although the groupings presented
in Table 3 should be considered as ap-
proximations, the relationships between
textural classifications and plasticity
characteristics presented in Table 3 may
be generally applicable to Illinois soils
which developed in glacial drift. They
confirm the results presented in the En-
gineering Soil Report for Livingston
County although some differences do ex-
ist. Furthermore, correlations obtained
from analyses of data on a large number
of Illinois soil samples have demon-
strated that there are valid statistical
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TABLE 3
CORRELATIONS BETWEEN PLASTICITY, USDA TEXTURAL
CLASS, AASHO CLASSIFICATION, AND CLAY
CONTENT OF C HORIZON MATERIALS BY SOIL
TYPE AND PARENT MATERIAL
Plasticity Soil Type or USDA Textural AASHO Clay Content
Index Parent Material Class Classification (<2ip)
Maumee
PM No. 7
Drumme r
Huntsville
Warsaw
Li s.bon
Saybrook
Ell iott
Frankfort
PM No. 1
PM No. 3
PM No. 4
PM No. 8
PM No. 9
PM No. 5
Loamy sand-sandy loam A-2-4
A-2-4
Loam
Loam
Clay loam
Silty clay loam
Silty clay loam
Silty clay loam
Silty clay-clay
A-6(A-2-6)*
A-6
A-6
A-6
A-6(A-2-6)*
A-6
A-7-6
*May be A-2 or even A-1, depending on percent passing the No. 200 sieve.
**Frankfort silty clay-clay, PI = 17.4.
relationships between plasticity values
and clay content. The kind of clay and
the percent of organic matter were also
found to be important factors in con-
trolling the plasticity characteris-
tics.(16) The fact that there is a
fairly close correlation evident in
Table 3 is undoubtedly due to the re-
latively constant mineral composition
of the clay-size material in the soils
of Will County and to the infrecuent
occurrence of organic matter in the sub-
strata.
Figure 10 shows the average plas-
ticity values of the A and B horizons
of the typical soil s. It may be noted
in Fig. 10(a) that only the Warsaw A
classifies as an A-6 soil. The A hori-
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zons of all the other soils classify as
either A-7-5 or A-7-6 soils.
Figure 10(b) shows that the weath-
ering processes have produced clay-rich
B horizons in the typical soils with
appreciably higher plasticity character-
istics than their C horizons. The B
horizon material of all of the soil
types, except Warsaw, classifies as A-
7-6 soil. The Warsaw B which was devel-
oped from loess or medium-textured drift
over loamy gravel drift, classifies as
A-6 material. No data are presented for
B horizons of the Huntsville or Maumee
soil types since no B horizon has devel-
oped in these soil types. A previous
study has indicated that the plasticity
of the B horizons increases with the in-
crease in clay content in the parent ma-
terials. (2 6 ) Thus, it is difficult to
understand why the data for both Lisbon
and Saybrook B horizons plot above those
for Elliott and Frankfort. A possible
explanation is that the two former soils
are mapped in the northwestern part of
the county where the loess is probably
thickest and therefore have been influ-
enced by the presence of montmorillonitic
clay which is more plastic than the illi-
tic drift clay.
3. Moisture-Density Relations
In Fig. 11(a) are plotted the aver-
age values of optimum moisture content
and maximum dry density for the eight
typical soils. A comparison with Figs.
4(a) and 9(a) reveals that, in general,
the maximum dry density values of the
various C horizons are inversely re-
lated to their clay contents and plas-
ticity. The loamy gravel drift of the
Warsaw soil has the lowest average max-
imum density, while the outwash materi-
al of the Drummer soil type has the
highest. The low value for Warsaw is
related to the sampling problem pre-
viously discussed as well as the neces-
sity for removing the plus No. 4 mate-
rial in the standard test. An approxi-
mately linear relationship exists for
the data on the soil types developed
from medium-to fine-textured tills.
Similar relationships are evident in
Fig. 11(b) for the average values of
the parent material groups. A compari-
son of Fig. 11(b) with Figures 6 and
9(b) definitely indicates that there
Is an interrelation between textural
and plasticity characteristics and the
optimum moisture content-maximum den-
sity values.
Table 4 lists the average values
of Atterberg limits, texture, and mois-
ture-density relations for each of the
parent material groups. The values of
maximum dry-density and optimum mois-
ture content listed in the last two
columns were predicted using the formu-
las suggested by Ring, Sallberg, and
Collins. (18 )
In determination of the fineness
average it was necessary to estimate
the percentages finer than the I micron
size by extrapolation of the curves
shown in Figure 4(b). Table 4 shows
that in every case the predicted values
of maximum dry-density were equal to,
or higher than the actual values with
one exception (Parent Material No. 7);
the predicted values of optimum moisture
content were below the actual values.
The greatest discrepancies are 3.4 pcf
and 1.6 percent. These values are well
within the range of the standard errors
Optimum Water Content, per cent
FIGURE 11. AVERAGE MOISTURE-DENSITY RELATIONS, C HORIZON
0-
3- -" 0 N --3 "
0
en 1U 0 00 - 0 o -co
o- o0 oC on a% A r- +
- 0 ( N- '0 Na N- o
cm 00 N- C% -r '0 m 0
S.
0) (O  Lt o1 LU1 N- -
- U1 '0 U' N- CC Lt 0 *
01 CO (O 0~ L1 0-" 0 N U-
o E
'0 -- um 0m - O - +
r0 - a r-n - co Do CO E01 01 01 0 '0 0) 0) +
0
- Nc
CO '0 0 -en01 CC 1 0o
C4 m LM O -en - N 0 C0
O N- U1 - '0 '0 '0 + L-
0 O1 0) 0 -3- (0 0 N C
N - - N N N N -3T *
* 4-
CU CU) -3- (o 0) 0) n1 0)
N C CC) CU tC ei --r + U
00 )
- N CC .-7 N
- 0) U' '0 nC> N uM L
UL U' N -3- -r - N - o
\0 M
- Q-.
II
N - (o eU -3 - 0 U' <
u-
'0
oO10
0
0 -
- +
0 <
0 0
- C
0 -1 -0 -0
N C C
+ N-
S X X
->- E E
+
L- L-
-J -J 0 0
a. 4- 4-N-
LU -I - -
o . 0 0
oo
* 0 0
N- 0 - -
-- Q.
C II E E
r-A mU n
II 0 CO NUM --
x C
E - j -l -i -j
-. C 00 0 0a) (4- 4- 4- 4-
41C
-- ** C >. >- >. >-
0 0 - - - -
*- - -) C C C C
S-- 0 0 0 0
V) c Ln . n n) Un
* > - E E E E
Co C- 0 Co (o CD CO
0-
<U E E 0 3 -
0) E E
CC - -
4- o . -D N C M -T
U -- * *
'0
0.
-) 0
u O
*--
G) Co
L.
in
S ;
0)
- V C
0) D
01
> o N
V 0
-43
0.
-J
0-
-J
-0
0. .
C- )0
M 4J C-
Co (D
X:*U l
of estimate (+4.32 pcf and +2.17 percent)
which Ring, Sallberg, and Collins pre-
sented. Even so, far more accurate pre-
diction equations could be derived for
Will County soils alone on the basis of
the data presented in this report. How-
ever, the development of such equations
will be postponed until they can be based
on a larger fund of data obtained from
surveys in several counties.
4. Summary of Statistical Study
a. Parent Material Groups
In the preceding discussion the
differences which existed among the C
horizon physical characteristics of the
typical Will County soils and their par-
ent materials have been examined. The
average values of these physical proper-
ties are shown in Table 4, and the sta-
tistical analysis of the pooled data
from the individual soil types is con-
tained in Appendix B. These data show
that there are significant differences
among the physical properties of the
parent material groups. For instance,
the average liquid limit and plasticity
index of Parent Material No. 7 are 23.8
and 3.8, while for Parent Material No. 5
these properties have values of 43.1 and
22.5. The highly plastic, silty clay
till (Parent Material No. 5) would natu-
rally be expected to have engineering
performance characteristics quite differ-
ent from the sandy sediments (Parent Ma-
terial No. 7) which are only very slight-
ly plastic. However, Parent Material No.
4, wit-h average liquid limit of 39.5 and
plasticity index of 14.9, would be ex-
pected to exhibit engineering behavior
rather similar to that of Parent Mate-
rial No. 5. Yet there is a degree of
uncertainty as to whether a difference
in their behavior might be significant
from the viewpoint of the engineer. To
resolve this uncertainty, the average
values of the physical properties may
be compared on a statistical basis uti-
(9)
lizing a pooled variance estimate .
This comparative technique involved test-
ing each average index property value
for each parent material group against
the corresponding average value for each
one of the other parent material groups.
The results of the comparisons are sum-
marized in Table 5.
Only four index property values
were selected for comparison: liquid
limit, plasticity index, percent passing
the No. 200 sieve, and percent smaller
than 2 microns. No comparisons were
made for percent passing the No. 10
sieve or percent passing- the No. 40
sieve since examination of Table 4 re-
vealed that only Parent Material No. I
would be likely to have values of these
grain-size fractions which are signifi-
cantly different from the other parent
material groups. The level of signifi-
cance for the comparison was 5 percent;
in other words, wherever a difference
in property values is indicated in Table
5, the odds are 19 to 20 that a signifi-
cant difference exists between the ma-
terials in the field.
In table 5, wherever an index prop-
erty symbol appears in the box relating
two different parent material groups, it
denotes that statistically significant
differences in this property were observ-
ed. For instance, the upper left-hand
box in Table 5 compares Parent Material
No. 5 with Parent Material No. 3. Three
symbols appear in this box, indicating
that significant differences will be
TABLE 5
SIGNIFICANT DIFFERENCES
4
P I
C
8
LL PI
200 C
LL PI
200 C
Based on Average
C Horizon Values
3
LL PI
C
Legend
200 Percent passing No. 200 sieve
C Percent clay < 2 pi
LL Liquid limit
PI Plasticity Index
BETWEEN PARENT MATERIALS
P1
P2I
200 C
7
LL PI
200 C
LL PI
200 C
LL PI
200 C
LL PI
200 C
200 C
LL
200 C
LL
200 C
9
P1
200 C
200 C
LL PI
200 C
200
Parent
Parent
Material
5
found between the average values of the
liquid limit, the plasticity index, and
the percent clay of Parent Material Nos.
5 and 3. However, no significant dif-
ference is indicated between Parent Ma-
terial No. 5 and Parent Material No. 3
with respect to the percent passing the
No. 200 sieve.
It will be noted that at least one
symbol appears in every box of Table 5.
Thus, statistically provable differences
were found between every other possible
pair of parent materials on the basis of
the data obtained in this investigation.
In several instances, parent material
pairs were found to be statistically
significantly different in all four of
the properties which were tested. On
the other hand, some comparisons showed
statistical differences in only one prop-
erty. This was most obvious in the com-
parisons of Parent Material No. 9 with
Nos. I and 8.
All of these materials were at least
SUMMARY OF
LL
200 C
I
I
1
partially affected by the sorting action
of water during deposition. Thus, they
are distinguished by the erratic charac-
ter of such deposits. This is apparent
from a study of the statistical data in
Appendix 2. Furthermore, only twelve
samples were grouped as being derived
from Parent Material No. 9. The high
variability of these materials combined
with the small amount of data avai lable
for one group, makes it difficult to de-
tect statistically significant differ-
ences in mean index property values,
unless the mean differences are large.
b. Great Soil Groups
In the discussion of the influence
of parent material characteristics on
the properties of the A and B horizons
of the soils developed on those materi-
als, it was shown that certain similari-
ties do exist among the A, B and C hori-
zons. However, it was also shown that
certain modifying factors, particularly
the topographic position and vegetative
cover under which the soil developed,
tend to mask these similarities. These
same factors, in their influence on pro-
file development, are the criteria of
the Great Soil Group classification sys-
tem. Thus, the average solum character-
istics of the Great Soil Groups as map-
ped in Will County should be studied to
*Since the publica ion of the Will
County soil report 29 )  a new soil clas-
sification system has been adopted which
uses quite different terminology for
Great Soil Groups. For the purpose of
comparison with most published soil re-
ports, as well as the Livingston County
engineering soil report, the older termi-
nology as been retained.
evaluate the influence of the aforemen-
tioned modifying factors. To carry out
such a study, the soil types of Will
County were first assigned to Great
Soil Groups* as shown in Table 6 and
the Brunizems were further subdivided
on the basis of natural drainage. Each
of the groups contains representatives
of more than one parent material with
the exception of the Planosol group.
Similarities are evident in the solum
characteristics of the soils within any
one Great Soil Group, and there are also
appreciable differences between the
average characteristics of the Groups.
Fourteen Will County soil types
have been omitted from Table 6. Twelve
of these are the soil types developed
from sandy Parent Material No. 7:
Woodland fine sandy loam, Watseka loamy
fine sand, Alvin fine sandy loam,
Ridgeville fine sandy loam, Rankin sandy
loam, Onarga fine sandy loam, Harpster
fine sandy loam, Oquawka sand, and
Hagener loamy sand. These soils were
omitted because it was felt that their
solum characteristics were so greatly
different from those of the other soils
that the inclusion of these data would
tend to obscure the differences which
actually do exist among the Great Soil
Groups. The remaining two soils, Lena
Muck and Houghton Muck, were omitted
since these are primarily organic rather
than mineral soils and lack true solum
characteristics. There is also some
doubt as to the value of including the
Regosol and Alluvial groups since these
soils usually lack true solum character-
istics. Thus, only 49 of the 63 soil
types mapped in Will County were includ-
ed in this analysis; but these 49 types
cover approximately 92 percent of the
TABLE 6
GROUPING OF SOIL TYPES USED TO DETERMINE
AVERAGE CHARACTERISTICS OF GREAT SOIL GROUPS
REGOSOL
25.* Hennepin loam
93.* Rodman gravelly loam
241.* Chatsworth silty
clay to clay
313.* Rodman loam
GRAY-BROWN PODZOLIC
23. Blount silt loam
24. Miami silt loam
25.* Hennepin loam
62.* Herbert silt roam
132. Starks silt loam
134. Camden silt loam
194. Morley silt loam
219.* Millbrook silt loam
228. Eylar silt loam
241.* Chatsworth silty
clay to clay
298.* Beecher silt loam
311. Ritchey silt loam
313.* Rodman loam
320.* Frankfort silt loam
to silty clay loam
325.* Dresden silt loam
326. Homer silt loam
327. Fox silt loam
* Intergrade between Groups
WELL-DRAINED BRUNIZEM
80. Alexis silt loam
197. Troxel silt loam
290. Warsaw silt loam
294.* Symerton silt loam
315. Channahon silt loam
318. Lorenzo silt loam
MODERATELY WELL-DRAINED
BRUNIZEM
145. Saybrook silt loam
148. Proctor silt loam
294.* Symerton silt loam
IMPERFECTLY DRAINED
BRUNIZEM
59. Lisbon silt loam
62.*
102.
146.
149.
189.
219.*
220.
293.
295.
298.*
320. *
Herbert silt loam
LaHogue loam
Elliott silt loam
Brenton silt loam
Martinton silt loam
Millbrook silt loam
Plattville silt loam
Andres silt loam
Mokena silt loam
Beecher silt loam
Frankfort silt loam
to silty clay loam
325.* Dresden silt loam
HUMIC-GLEY
67. Harpster silty clay
loam
69. Milford silty clay
loam to clay
152. Drummer silty clay
loam
206.* Thorp silt loam
232. Ashkum silty clay
loam
235. Bryce clay loam to
clay
238. Rantoul silty clay
314. Joliet silt loam to
silty clay loam
317. Millsdale silty clay
loam
329. Will silty clay loam
330. Peotone silty clay
loam
PLANOSOL
206.* Thorp silt loam
ALLUVIAL
73. Huntsville loam
82. Millington loam
316. Romeo silt loam
321. Du Page silt loam
total area of the county.
The average plasticity data for the
A and B horizons of the Great Soi l Groups
are plotted in Fig. 12(a) and 12(b), re-
spectively. No data are presented in
Fig. 12(b) for the Alluvial soil group
since no B horizon has developed on
these materials. The data indicate that,
generally, the surface horizons of Will
County soils classify as A-6, A-7-6 or
A-7-5. The B horizon of the well-drain-
ed Brunizem soils and both the A and B
horizons of the Gray-Brown Podzolic and
Planosol groups classify as A-6, while
the upper horizons of the remaining
types average either A-7-6 or A-7-5.
The most highly plastic horizons are the
A and B horizons of the Humic-Gley soils
AASHO PLASTICITY CHART
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FIGURE 12. AVERAGE PLASTICITY VALUES, AASHO CLASSIFICATION,
A AND B HORIZONS, GREAT SOIL GROUPS
which developed in depressional areas
with poor to very poor natural drainage.
The Planosol group, representing only
one soil type -- Thorp silt loam -- is
the least plastic of the Great Soil
Groups.
Since each of the Great Soil Groups,
with the exception of the Planosol group,
contain soil types representing two or
more of the parent material groups, it
is reasonable to anticipate a certain
degree of variation in the values of
any one index property within any Great
Soil Group. The variability of the in-
dex property values is evident from
Table 7, which shows the mean values
for the liquid limit, plasticity index,
and percent clay (< 2u) of the A and B
horizons of the most important of the
Great Soil Groups mapped in Will County.
Also given in Table 7 are the 85 percen-
tile ranges of the index property values
as determined by statistical analysis of
the data for each group.
A trend toward increasing plastic-
ity is evident in the A horizon data in
proceeding from the Gray-Brown Podzolic
soils through the Brunizem soils to the
Humic-Gley soils. This trend is not
duplicated in the data for the B hori-
zons of these soil groups, since the
Gray-Brown Podzolic B horizons tend to
be at least as plastic as those of the
Brunizem soils developed under the same
drainage conditions. The moderately
well-drained Brunizem soils appear to
have quite high plasticity; but this
situation may be partially explained by
noting that there are only three soil
types grouped together as representing
the moderately well-drained Brunizem
soils. Furthermore, one of these three
soil types Is Saybrook silt loam which
possesses plasticity values well in ex-
cess of those to be expected from a
solum developed from loam to silt loam
till under prairie vegetation with mod-
erately good natural drainage. It seems
likely that the well-drained and mod-
erately well-drained Brunizems should be
grouped together. The data indicate
little or no significant differences due
to drainage situations within the
Burnizem great soil group.
Humic-Gley soils are shown to have
the most highly plastic A horizon mate-
rial (as would be expected) since very
little clay-size material can be leach-
ed from the A horizon under the condi-
tions of intermittent submergence below
the water table. Comparison of the data
in Table 7 with the data in Appendix 2
on parent material C horizon character-
istics indicates that in many instances
the surface horizons of the soils of
Will County will be more plastic than
the underlying parent materials. This
statement may not be applicable to those
soil types developed on fine-textured
till materials, but it should be valid
for the soils developed on coarse- and
medium-textured parent materials. Thus,
if shallow cuts are made during the con-
struction of a transportation facility,
and the material removed from the cut
is used to build low fills, the fill
material will often be more plastic than
the material exposed in the cut areas.
A significant contrast in plasticity will
thus be created in adjacent sections of
the facility, and the adjacent sections
may be expected to behave quite differ-
ently when considered from an engineer-
ing view point. The next chapter will
discuss in more detail the engineering
implications which may be derived from
a study of the data accumulated during
this detailed investigation of the soils
in Will County.
TABLE 7
ATTERBERG LIMITS AND PERCENT CLAY, IMPORTANT GREAT
SOIL GROUPS, AVERAGE AND 85 PERCENTILE VALUES, A AND B
HORIZONS
Great Soil Group A- Horizon B- Horizon
LL PI <2l LL P1 <2p
Gray-Brown
Podzol ic
Well-Drained
Brunizems
Moderately Well-
Drained Brunizems
Imperfectly-
Drained Brunizems
Humic-Gley
37
28-46
41
34-48
46
40-52
42
34-49
51
40-62
10
5-14
13
8-18
15
11-20
14
9-18
20
14-26
20
15-26
24
18-31
25
18-32
25
19-31
33
24-42
39
33-44
38
32-45
41
33-49
41
32-50
47
37-57
18
15-21
16
12-20
19
13-25
19
13-25
26
18-33
37
29-46
33
26-40
35
26-44
38
30-46
38
27-49
IV. ENGINEERING USE OF WILL COUNTY SOIL DATA
A. THE PEDOLOGIC MAP UNIT
Appendices I and 2 contain all the
data obtained during the engineering
study of soils in Will County. Data in
tabular form on individual soil types
are arranged in numerical order by soil
type number. There are four sets of
data for each soil type.
Basic geological and pedological
information, and typical profile charac-
teristics are given in the first set of
data. Surface and internal drainage
characteristics are described, and the
85 percentile ranges for each physical
property which was determined are also
presented. Finally, the engineering
classification is given for each hori-
zon: the predominant classification is
given first, followed by other possible
but less common classifications.
The second set of data presents an
engineering analysis of the soil type
based on its physical properties, pedol-
ogic character, and topographical situ-
ation. The results obtained when the
soil samples were tested to determine
index property values are contained in
the third set of data, with information
on the sampling location, slope, and
depth of each sample. These data give
a good indication of the variability of
the index property values of any partic-
ular soil type.
The basic test data were subjected
to statistical analysis, as discussed
previously, to evaluate their mean val-
ues and variance. The results of the
statistical analysis are presented in
the fourth set of data. The degree of
variability of the test data is apparent
in the values in the column on the right,
Number of Samples Required. More sam-
ples are required to determine with a
specified degree of precision the mean
index property values of a soil type
which is quite variable in its character-
istics than are required for the same
determination of mean values of a soil
type of a more uniform nature. Also,
the number of samples required for deter-
mination of the mean value of an index
property may vary with the index prop-
erty within any given soil type. For
example, 52 samples are required for
determination of the mean liquid limit
of the C horizon of soil type No. 149,
Brenton silt loam, while only four sam-
ples are required for determination of
the mean value of the optimum moisture
content. This indicates that for the C
horizon of this soil the liquid limit is
a much more variable index property than
is the optimum moisture content.
Finally, the values contained in the
"samples required" column may serve as
guides to the soils engineer who is plan-
ning an exploration program by indicating
how many samples must be obtained and
tested in order to determine the mean
values of the index properties of a giv-
en soil type with a given degree of pre-
cision. The values given in this column
are the statistically determined number
of samples required to ascertain with
95 percent reliability a mean property
value with the requirement that the
population mean be determined within the
range of sample mean ± 5 percent or ±
5 ocf. A more detailed discussion of
the other statistics given in this data
set is contained in Chapter 3 and in a
recent publication.(13)
The data in Appendix 1 should be
utilized in conjunction with the soil
maps contained in Will County Soils.(29)
This report may be obtained from the
University of Illinois Agricultural Ex-
periment Station and is necessary for
the full and proper use of the data on
soil engineering in Will County. The
data contained in Appendix 1 may also
be used to estimate the characteristics
of corresponding soil types in other
counties, but further accumulation and
analysis of data are necessary before
this application can be considered truly
valid.
At this point it is pertinent to
observe that the reliability of the data
contained in Appendix 1 varies with the
degree of variability of each soil map
unit. For example, the data obtained
from tests on samples taken at any parti-
cular site and in any given soil type
may show close correspondence to the
average property values presented here-
in. In other cases, there may be a wide
disparity between the average values and
the values obtained for a given site,
due to the high degree of variability of
the soil map unit. This does not dimin-
ish the value of the soil map and the
data presented, because this report is
not intended to serve in the place of
detailed soil surveys.
A primary function of the data con-
tained herein is to indicate those soil
types which are quite variable and there-
fore require intensive sampling and
those soil types which require little
sampling because of their relatively
uniform character. A secondard function
is to provide preliminary estimates of
the soil characteristics at any given
location.
B. PRELIMINARY PLANNING FOR HIGHWAY
LOCATIONS
In the preliminary stage of high-
way planning, the soils engineer may
find it advantageous to use more gener-
alized maps than those based on pedol-
(24)
ogic soil types. The parent materi-
al map, Fig. 3, is such a generalized
map from which the characteristics of
the substrata of an area may be esti-
mated. Figure 3 indicates the distribu-
tion of the various geologic materials
in the county and further designates the
color of the typical surface soils as
light or dark. Light-colored soils de-
veloped under forest vegetation and dark-
colored soils developed under prairie;
however, soil color is usually unimpor-
tant in preliminary planning
The statistical chracteristics of
the parent materials are summarized in
data sheets (Appendix 2) in a format
similar to that used in Appendix 1.
There is, however, no information about
typical profile characteristics, topog-
raphy, drainage conditions, or Great
Soil Group since these vary widely for
each parent material. Nevertheless,
these sheets are valuable for prelimi-
nary planning because they give a gener-
alized engineering interpretation of the
data applicable to the C horizon
As an example, let us suppose that
general highway planning indicates the
need for a route extending in a north-
east to southwest direction across Will
County, roughly parallel to a line con-
necting Chicago, Illinois, and St. Louis,
Missouri. As an added condition, the
route should, reasonably, pass relative-
ly close to the city of Joliet. Since
the Des Plaines River valley approximates
the direction of the proposed route, it
is reasonable first to consider as al-
ternative locations three more or less
parallel alignments as follows:
No. 1 An upland route lying to the
north and west of the valley
but roughly adjacent to it
No. 2 A river valley route
No. 3 An upland route lying to the
south and east of the valley,
but roughly adjacent to it
As shown in Fig. 3, Alignment No.
I would be in an area where the under-
lying materials are primarily loam to
silt loam till, loamy gravel drift, and
silty clay loam till; small areas of
moderately fine-textured outwash also
would be encountered along this align-
ment. An alignment mostly in the river
valley (No. 2) would pass over areas
consisting chiefly of loamy gravel drift,
silty clay loam till, and medium to mod-
erately fine-textured alluvium. Finally
alignment No. 3 would be predominantly
through areas of silty clay loam till,
but covering also small areas of silty
clay till, medium-textured outwash and
alluvium.
Referring to the information in
Appendix 2, it may be seen that the ma-
terials along Alignment No. I are clas-
sified predominantly as A-6 (CL) soils.
These materials, are also frequently
classified as A-7-6, but this is less
common than A-6. Only moderate cuts and
fills will usually be required. Peat
may be encountered, especially in the
depressional areas within the loam
gravel drift; but it may be possible to
avoid most such deposits in the final
alignment. Excavation will generally
present little difficulty except during
the rainy season when the surface of the
soil may become slippery and spongy.
Cut slopes are usually stable at 1.5
to I except where local silt pockets
are exposed. Compaction to high density
should be easily achieved since these
materials will usually be found at mois-
ture contents fairly close to optimum.
Granular material of excellent quality
will be found in the C horizon of the
loamy gravel drift. Granular materials
are also available commercially at a
number of locations in the vicinity of
Plainfield. Immediately after rains or
at depths near the water table the sur-
face may be unstable under heavy con-
struction traffic.
Alignment No. 2, along the river
valley, would be for the most part in
medium-textured glacial outwash and
alluvium, but would also encounter some
areas of loamy gravel drift and silty
clay loam till. In the valley, rock is
often quite close to the surface. Gran-
ular materials would exist in abundance
along this alignment. No difficulty
should be encountered in excavation ex-
cept where the alignment is in areas of
shallow soils on rock. The materials
should compact easily, and normally are
stable at 1.5 to 1. Shallow to moderate
cuts and fills will be necessary, and
peat deposits will probably be found
more frequently along this route than
along Alignment No. 1. Also, at high
moisture contents, the surface of these
soils may be unstable under heavy con-
struction traffic. Finally, it may be
necessary to provide against possible
high water in the valley.
Alignment No. 3, east and south of
the Des Plaines River, will lie mainly in
in areas underlain by silty clay loam
till, but will also encounter some medi-
um textured outwash materials in the
southwestern portion of the county, and
some sections underlain by silty clayey
till in the north-central portion of the
county. The silty clay till materials
are classified generally as A-7-6 (CL)
soils, and will present problems assoc-
ciated with fine-grained, impermeable
soils. The natural moisture content of
the material will generally be 5 percent
or more above optimum and the material
is difficult to dry. Also, high volume
changes may be anticipated when moisture
content changes. Other materials en-
countered along this alignment have
been discussed above in the paragraphs
dealing with Alignments I and 2.
From an engineering point of view
Alignment No. 3 is the least desirable
of the three choices. Alignments I and
2 each have their own advantages and
disadvantages, but both are preferable
to alignment 3. Even though the final
choice of alternatives will undoubtedly
be influenced by other factors, the in-
formation contained in this report en-
ables the engineer to make such a choice
with more consideration of soil engineer-
ing problems, even before a detailed
field survey has been accomplished.
C. ENGINEERING SOIL SURVEY
1. Preliminary Reconnaissance Survey
From the standpoint of effective
planning, it is desirable to ascertain
the soil conditions along several pos-
sible alignments of a transportation
facil ity before the final alignment is
determined. Only in this way can the
less desirable areas be avoided and the
most economical alignment be selected.
However, the more common practice is to
determine the alignment of the facility
and then to obtain the information need-
ed in design and construction of the
pavements by making a detailed soil sur-
vey. A preferable procedure would be to
follow this sequence of actions:
(1) Determine the preliminary center line
of the proposed facility on the basis of
all the factors, including the general
soil conditions, as suggested in the
previous section.
(2) Undertake a preliminary soil survey
using the Will County soil map and the
information on engineering properties of
the various soil types given in this
report. A strip approximately 1/2 mile
wide along the preliminary center line
should be studied. Tests should be con-
ducted on samples from a few boring lo-
cations to verify, or modify, the typical
values of soil constants contained in
the data sheets in Appendix 1. The more
variable soil types should be subjected
to more rigorous examination than those
types which possess relatively uniform
characteristics. The information in
this report may also be guardedly used
where the same soil types occur in other
counties.
In areas where soil conditions are
dissimilar to those in Will County, the
agricultural soil reports for those areas
should be consulted. Reference to other
engineering soil reports may also fur-
nish useful data.(13,26) For areas
where no published agricultural soil
map is available, generalized soil as-
sociation maps for the county or the
state should be consulted. Air photo
interpretation techniques are also very
valuable means for securing soils infor-
mation and, at the very least, provide
the most satisfactory basis for select-
ing and recording the position of survey
borings.
(3) After the preliminary soil survey is
completed, determine the final alignment,
utilizing soil information in conjuction
with other data influencing the final
location. Many factors will be involv-
ed in selection of the final alignment,
but in general, economy demands that
areas of peat deposits and highly plas-
tic clays be avoided whenever possible.
(4) Proceed to plan a detailed soil ex-
ploration program, with intensive sampl-
ing and testing of those areas in which
the soil types are of an extremely vari-
able nature or where poor soil condi-
tions, deep cuts, or high fills are an-
tici pa ted .
2. Detailed Final Survey for Design
The preceding discussions have shown
the uti ity of the -o0 ! survey map of
Will County as a basis for implementing
a soil survey for engineering purposes.
The soil types on the map are natural
units which are basically related to the
underlying parent material, the surface
horizons which have developed from the
parent materials, and the topographic
and drainage conditions which have been
dominant factors in that development.
Thus, these soil types are particularly
meaningful divisions from the engineer-
ing as well as the agricultural stand-
point.
The relatively small scale, I inch =
I mile, of the Will County soil map is
a disadvantage in that the soils engi-
neer is unable to pinpoint the exact
locations of borings because every minor
change in soil types cannot be shown.
This disadvantage can be overcome
through the use of aerial photographs to
supplement the small-scale map. Aerial
photographs are available to the scale
of 1:20,000 (roughly 3.17 inches = 1
mile) and may be purchased from the U.S.
Department of Agriculture. Airphotos to
a larger scale are also available from
the Engineer of Aerial Surveys. The
photographs may be utilized by trans-
ferring the outline of each pedologic
map unit area to the photos, and then
examining the shading of the areas with-
in the soil boundaries to detect any
changes in soil conditions. Larger scale
photographs (approximately 1 inch=800
feet) are also useful, especially in
planning and executing the engineering
soil survey.
When the preliminary alignment has
been determined for the proposed trans-
portation facility it should be repro-
duced on the Will County Soil Map and
oi any avai lable aerial photographs.
The decision as to final location of the
proposed facility should have been made
with reference to the soil map, so that
the soil engineer should be familiar with
general conditions in the area of the
chosen alignment. Proposed locations of
borings may be pin-pointed directly on
the photographs and may thus be easily
located by field survey crews.
The mechanics of locating these
borings, and the spacing to be employed
between locations will vary with the
type of facility; but, generally, the
locations method should take advantage
of the information accumulated on the
soils of Will County during the prepara-
tion of this report. Two such methods
are described in subsequent paragraphs.
a. Method No. 1
To illustrate this method consider
a hypothetical section of highway loca-
ted in the eastern part of Will County
along the line between Sections 5, 8 and
6, 7 ir T34M, RI5E. The length of the
hypothetical section will be taken as
9,630 feet from the northern boundary of
Will County to the second section line
south of that boundary. The soil types
encountered along this line are listed
in Table 8. At least one boring should
be made in the area covered by each soil
type, and whenever the aerial photographs
indicate variations within the soil type
these local exceptions should also be
sampled.
The remainder of the exploration
program can be planned by reference to
the data sheets in Appendix 1 of this
report on the basis of the variability
of each type and the area of each type
encountered along the hypothetical align-
ment. The steps to follow in setting up
the detailed plan of the soil survey are
the following:
(1) The length of each soil type to be
encountered along the proposed line of
right-of-way is first set down in thou-
sands of feet. This information is con-
tained in the first three column of
Table 8.
(2) It is assumed that at least one bor-
ing will be made in each soil type area
found on the Will County Soil Map.
(3) Another reasonable assumption is that
the proposed transportation facility is
a portion of the Federal Aid Interstate
System and that borings will be made on
the average for the two lanes of the pro-
posed highway at a minimum interval of
one every 150 feet, but that there is no
need to alternate the borings from one
lane to the other as long as all soil
areas are examined.
(4) Any sections of the proposed highway
which encounter organic soil deposits
should be excluded from consideration in
planning the soil survey since accepted
practice is to explore the areas of peat
and muck deposits in a different manner
than that which is followed for mineral
soils. A separate investigation should
be made of these areas, including sound-
ings to determine the depth of organic
material and sampling below the organic
materials to determine the strength and
settlement characteristics of the under-
lying silts, clays, or marly deposits.
For example in hand, Houghton Muck
should be excluded. The remaining length
of alignment through mineral soils is
8,970 feet. If an average sampling in-
terval of 150 feet is to be utilized, a
total of 59 borings are required within-
TABLE 8.
PROGRAM FOR DETAILED ENGINEERING SOIL SURVEY BASED ON
STATISTICAL DATA, ALIGNMENT IN EASTERN WILL COUNTY, METHOD 1
Parent Length Samples Sampling No. of
Material 1000 ft. Recuired Factor Bori (3)
Soi Ty No. L N (1) L (2) BoringsSoil Type N L x N
73 Huntsville loam
Morley
Blount
Ashkum
Morley
Blount
Ashkum
silt loam
silt loam
silty clay
silt loam
silt loam
silty clay
103 Houghton Muck
Ashkum
Blount
Ashkum
Blount
Ashkum
Blount
Ashkum
si ty clay
si lt loam
si ty clay
s i 1 t loam
si ty clay
si lt loam
si ty clay
loam
loam
loam
1 oam
loam
loam
Sub Total (excl. of 103)
Sub Total (103)
Total
(1) The maximum of LL or
1.10
0.17
0.48
0.60
0.83
2.64
0.17
0.66
0.15
0.33
0.99
0. 50
0.33
0. 32
0 .36
8.97
0.66
9.63
30.80
0.34
4.32
10.20
1.66
23.76
2.89
2.55
2.97
16.83
4.50
5.61
2 88
6 .12
115 .4 59
115.4 59
P1 , C horizon
(2) Length in thousands of feet (L) times number of samples
required (N)
(3) Based on prorated number of 45 plus I per area exclusive
of No. 103. Samples prorated on basis of sampling factor.
this section of proposed highway. There
are 14 separate map areas along the
hypothetical section of road in addition
to Houghton Muck. Since at least one
boring is to be made in each of these
areas, there remains a net number of
borings of 59-14 = 45 to be distributed
on a statistical basis among the 14 min-
eral soil map areas previously noted.
(5) Next, the required number of samples
for each soil type should be obtained
from the appropriate data sheets in
Appendix 1. As a suitable criterion,
the maximum value for either the liquid
limit or the plasticity index, as deter-
mined for the C horizon of the particu-
lar soil types, has been selected. The
appropriate value is given in Column 4
of Table 8. Other physical properties
could have been chosen, and Method 2
presents a procedure in which 4 physical
properties are used.
(6) Next, the length of each map section
is multiplied by the number of samples
required for the corresponding soil
type, and the product, the sampling fac-
tor, is entered in Column 5. The total
of the sampling factor values is 115.4.
(7) A ratio is then calculated between
the total number of borings (45) to be
distributed and the total value of the
sampling factor (115.4). This ratio
multiplied by the sampling factor for
each map area yields the number of pro-
rated borings which will be made in that
area. As noted previously, one addition-
al boring was assigned for each map area
and the total number of the pro-rated
borings (45) plus these previously-as-
signed borings (14) gives the total
(59) shown in Table 8, Column 6.
Example: 73 Huntsville loam
(first area)
45 - 115.4 =  0.39
0.39 x 30.80 = 12.01
12.01 + 1 = 13.01, say 13 borings.
(8) The total number of borings is 59
as stipulated in the original assumption
of an average spacing of 150 feet be-
tween borings. The final column in
Table 8 shows that the borings are not
equally distributed among the various
soil types; the greatest number of bor-
ings are concentrated in the soil types
which are the most variable with respect
to the physical properties chosen for
consideration.
(9) When the preceding steps have been
completed, the soil engineer conducting
the survey may then distribute the num-
ber of borings within any given area to
include any local variations which may
be discovered during examination of the
aerial photographic pattern or during
field inspection.
The method just discussed takes into
consideration the variability of any giv-
en natural soil unit. A similar proce-
dure which can take into consideration
any number of soil properties is described
in another publication.(14) Either of
these methods eliminate some of the de-
ficiencies of a regular pattern of soil
borings such as:
(a) the possibility of missing a
detrimental soil type which may,
during construction, cause difficul-
ties all out of proportion to the
amount of area which it occupies
(b) the sampling of a uniform soil
type many times more than is neces-
sary to determine its avarage char-
acteristics and variability
(c) the possibility of placing only a
few borings in an extremely erratic
soil, which may be actually respon-
sible for the major engineering
problems along the proposed line of
right-of-way.
b. Method No. 2
An alternative method to the proce-
dure described above has been described
in previous publications. 2 6 )  The
basis of this method is that the average
index properties of any given soil type
shall be determined with some specified
degree of precision with no consider-
ation given to the extent of the area
occupied by that soil type along a pro-
posed alignment. Thus, it may result
in incongruous answers if a particular
soil type is extremely variable, and at
the same time occupies a relatively
small area. However, for relatively
long alignments where the prevalent soil
types found in approximately equal re-
presentation, the greatest number of
borings will be concentrated in those
soil types which are the most variable,
and a sound plan for the soil survey
will result. For the hypothetical align-
ment proposed in the previous discussion
of Method 1, this procedure of apportion-
ing the borings yields the values shown
in Table 9. The steps involved in Meth-
od 2 are as follows:
(1) The soil types encountered along the
proposed alignment are first listed,
with no consideration given to the areas
covered by each, as shown in Column I of
Table 9.
(2) Next, sampling criteria are selected
with respect to the degree of precision
and the soil properties which are judged
most pertinent to the performance of the
proposed transportation facility. For
the hypothetical alignment, these cri-
teria may be assumed to be: (a) that
enough samples shall be taken from each
soil type to guarantee that the mean
values can be determined with a specified
degree of precision for at least three
of the four index properties, liquid
limit, plasticity index, percent passing
the No. 200 sieve, and percent clay
(<2u); (b) that the degree of precision
is taken as the same as that used in the
preparation of the last column of the
Summary of Statistical Data, Appendix 1,
"Number of Samples Required." In other
words, the mean value shall be determin-
ed so that 95 times out of 100 the pop-
ulation mean value ileswitnin tne range:
sample mean + 5 percent.
As in Method No. 1, only the C
horizon material was considered. How-
ever, as can be seen from columns 3, 4,
5, and 6 of Table 9, the sampling criteria
are more inclusive since grain-size char-
acteristics are considered in addition
to liquid limit and plasticity index
values.
(3) The number of borings required for
each soil type is taken as the second
highest value of the four listed in col-
umns 3, 4, 5 and 6, and is repeated in
Column 7. To facilitate comparison the
results from Method No. 1 are summarized
in Column 8.
Although both methods require about
the same total of borings, the distribu-
tion is slightly different. The princi-
pal discrepancy appears to be that a
larger proportion of borings are now con-
centrated in the more variable Parent Ma-
terial No. 9 and less in the relatively
uniform Parent Material No. 4. A rela-
tively large number of samples are con-
centrated in Huntsville loam which oc-
cupies a relatively small percentage of
the total area. But as previously
pointed out, if areas of the various
soil materials were about evenly distri-
buted along the proposed alignment, this
discrepancy would not be so important.
The procedure for selecting the number
of samples required, as listed in the data
sheets in Appendix 1, can be varied in sev-
eral ways. For example the procedure fol-
lowed in Method No. 2 could just as well be
used in Method No. 1. Other kinds of statis-
tical criteria could also be set up as the
foundation of a detailed sampling program as
the program planners become more familiar
with these statistical methods.
TABLE 9.
PROGRAM FOR DETAILED ENGINEERING SOIL SURVEY BASED ON
STATISTICAL DATA, ALIGNMENT IN EASTERN WILL COUNTY, METHOD 2
Soi Type
73 Huntsville loam
194 Morley silt loam
23 Blount silt loam
232 Ashkum silty clay
1 oam
103 Houghton Muck
Parent
Material
No.
9
4
4
4
8
No. of Samples Required
LL P1 Pass 200
28 14 93
2 1 6
9 3 6
No. of Borings
Method Method
2 1
28 13
6 3
9 20
Total (Exclusive of Type 103)
(*) C Horizon Material
D. DESIGN FACTORS
The data sheets in Appendix 1 con-
tain information which may be utilized
directly in design. Besides the data
pertaining directly to the engineering
classification of soils, three other
items of importance are also listed:
water table, frost action, and cut
slopes. The water table data is in the
form of the estimated depth to the water
table during the spring in Will County.
This estimate is based on knowledge of
the normal topographic position and gen-
eral surface drainage characteristics
as described by agricultural soil scien-
tists. 2 8 )  The classification of drain-
age follows the information on the water
table; the classification is in accor-
dance with the policy followed by the
Illinois Division of Highways in pave-
ment design and construction. Drain-
age conditions are described as good,
fair, poor, or very poor and sometimes
range from one category to the next.
In most pavement design methods,
frost action is taken into consideration
in two ways; on the basis of the average
or maximum depth of frost penetration,
and on the basis of the frost suscepti-
bility of the materials. For Will Coun-
ty, the average depth of frost penetra-
tion is estimated as 30 to 36 inches
since little specific information is
available on average depth of frost pen-
etration in various parts of Illinois.
During a severe winter, frost may pene-
trate to a depth of 40 inches or more.
Until more precise data are available,
either one of these figures may be used
as needed in the pavement design proce-
dure which is followed.
Susceptibility of materials to det-
rimental frost action may be judged on
the basis of either the AASCHO or Unified
groupings as general criteria, but more
specific criteria have been adopted by
the U.S. Army Corps of Engineers for use
in airfield and highway pavement de-
sign.(12) These criteria are based on
grain size and plasticity characteris-
tics. The soils of Will County have been
classified with regard to susceptibility
to frost action as F1 , F2, F , or F4
with primary consideration being given
to the character of the parent materials.
The meaning of these classifications is
as follows:
F l  Gravelly soils containing 3 to
10 percent, by weight, finer
than 0.02mm
F2  (a) Gravelly soils containing
10 to 20 percent, by
weight, finer than 0.02mm.
(b) Sands containing 3 to 15
percent, by weight, finer
than 0.02mm
F (a) Gravelly soils containing
more than 20 percent, by
weight, finer than
0.02mm
(b) Sands, except very fine
silty sands, containing
more than 15 percent, by
weight, finer than 0.02mm.
(c) Clays with plasticity
indices of more than 12
F (a) All silts, including
sandy silts
(b) Very fine silty sands
containing more than 15
percent, by weight, finer
than 0.02mm.
(c) Clays with plasticity
indices of less than 12
(d) Varved clays and other
fine-grained, banded sedi-
ments
Information on the stability of cut
slopes is first given in terms of sta-
bility at a nominal slope of 1.5:1 (ap-
proximately 330). Additional informa-
tion may be included dealing with the
particular characteristics of soil ho-
rizons, either developed or depositional ,
which influence the stability of deep
cuts. Such information is based mainly
on the author's general experiences and
may be modified by persons having more
experience in a particular locality.
E. CONSTRUCTION PROBLEMS
As has been previously noted, the
data sheets in Appendix 1 contain design
and construction information, including
data on location of the water table,
frost action, and slope stability. They
also contain, for each soil type, infor-
mation on the kinds of construction prob-
lems which may be anticipated. This
additional information is found under the
headings of seepage, excavation, compac-
tion, erosion, and special recommendations.
In addition, the soil type is briefly
evaluated as a source of construction
material for general borrow, granular
material, and topsoil. All of this in-
formation is of a qualitative nature,
but it has been derived from data con-
cerning texture, plasticity, and mois-
ture-density relationships of the soil
horizons combined with consideration of
the topographic position, drainage char-
acteristics, and organic content of the
A horizon of the soil type. This infor-
mation should prove useful to both engi-
neers and contractors, in the planning
stage and during construction.
The principal difficulties in soil
engineering in Will County can be cate-
gorized into four types of problems, each
type related to one of the following
features: natural stratification of the
deposits near the surface, soils in de-
pressional areas, soils developed on
steep slopes, and strength or compress-
ibility of soil materials.
1. Stratification of Deposits
Glacial advance and retreat during
the Pleistocene Epoch has produced, in
much of northeastern Illinois, a
succession of layers of both glacial and
post-glacial deposits over the original
bedrock surface. The nature of this
stratification is such that it may be
exposed even in relatively shallow cuts.
The thickness of the loess mantle
over Will County is almost every where
less than 2 feet, and the loess is gen-
erally less than I foot thick in the
extreme eastern part of the county.
This loessial cover has been incorpo-
rated into the solum and is often in-
distinguishable from the underlying
till. Thus, the post-glacial loess de-
posits create few problems; however, it
should be observed that the presence of
the wind-blown silt-size material does
increase the frost susceptibility of
the surface.
The outwash deposits in Will County
present much more difficulty than does
the loess cover. The thickness of these
outwash deposits is quite variable, so
it is not at all unlikely that even
shallow cuts will encounter till beneath
outwash deposits. The outwash will be
thickest in areas close to the front
(south and west) of the moraines from
which the material was derived and in
the valleys, such as the Des Plaines
River Valley, through which the glacial
melt waters drained. In these areas the
outwash materials will contain apprecia-
ble amounts of gravel and sand.
Farther from the morainic ridges,
the outwash will consist primarily of
fine sands grading to silts. These de-
posits are stratified, and detailed ex-
ploration is necessary for determination
of the nature of each deposit. In cuts
which penetrate till underlying outwash,
seepage may be anticipated at the out-
wash-till contact, and minor sloughing
of the upper sections of the slopes of
these cuts may occur.
The recurrent nature of the glacial
advances has also produced a succession
of till sheets in some areas. Since the
thickness of the uppermost till is
variable, it is possible that moderately
deep cuts may penetrate underlying tills
of significantly different character from
that above. During the periods between
glacial retreat and readvance, outwash
materials may have been deposited on
the surface of the existing till and
later covered by another till deposit.
Thus, deep cuts may encounter strata of
silts and fine sands, with occasional
organic matter, at contacts between
tills. These strata may be quite trouble-
some since they are commonly a source
of seepage, and may produce a sloughing
of the upper slopes. Even a very thor-
ough exploration program may fail to
discover these strata since they are of
variable thickness and are often dis-
continuous.
There is a possibility of encoun-
tering bedrock within 10 feet of the
surface over a fairly large portion of
Will County, particularly along the
stream valleys of the DuPage, Des Plaines,
and Kankakee Rivers, and their larger
tribitaries. Most of Will County is
underlain by Niagaran limestone, as
shown in Figure 2. The contact between
the overlying till and the limestone,
is quite erratic and may vary as much as
50 feet vertically within horizonal dis-
tances of 200 feet or less.
In areas where the bedrock is found
to outcrop or where deep cuts are to be
made, careful exploration should be made
to establish the position of the bedrock
surface. However, no reasonable program
could hope to exactly locate the drift-
bedrock contact, so that sufficient bor-
ings should be made to establish only
the general nature at the bedrock sur-
face, in order that excessive costs of
bedrock excavation are not met where
none was anticipated. Although the only
sure method of differentiating between
the true bedrock surface and an isolated
slab or boulder is to obtain rock cores
to a depth of at least 5 and preferably
10 feet into the rock, it may be quite
advantageous to utilize geophysical means
of subsurface exploration in conjunction
with the boring program.
The principal construction problems
in bedrock areas, besides excavation,
are caused by seepage at the contact
with the overlying material and through
the joints and cracks in the rock. This
problem is especially acute in areas
where outwash is found over bedrock, and
drainage should be provided to remove the
water which may accumulate in cuts.
2. Depressional Soils
Besides problems with stratifica-
tion of deposits, serious difficulties
are also encountered in depressional
areas where Humic-Gley soils occur.
These soils generally have a very high
water table during the spring of the
year. They also have organic surface
horizons extending to depths of 18 to 20
inches or more, and occupy positions
where surface water cannot be easily di-
verted. These soils have been discussed
in a recent publication of the Engineer-
ing Experiment Station. 1 3 ) Because of
their high organic contents and high
moisture, they are relatively compress-
ible and quickly become impassable under
the action of heavy construction traffic.
During rainy seasons of the year it may
become impossible to remove the customary
6 to 8 inches of topsoil. Generally, no
attemot should be made to strip topsoil
unless 18 inches or more can be removed
and replaced with more suitable materials.
A more economical procedure is to build
four to five foot fills over such soils,
and allow consolidation to take place
before the pavement is completed.
If pavements are built at grade or
on shallow fills of one or two feet, even
though they are of rigid construction,
they will deteriorate rapidly under mod-
ern highway loadings. These troublesome
soil areas can be readily detected on the
Will County Soil Map when used in con-
juction with topographic maps. Smaller
areas not detected on these maps can
usually be detected on aerial photographs
because of their very dark color.
The detailed soil survey, discussed
in foregoing paragraphs, should indicate
the thickness of the organic matter and
should also determine the character of
the underlying substrata. Both contrac-
tors and engineers should be aware of the
difficulties to be encountered in these
depressional areas and should be prepared
to deal with them in the most economical
way possible.
3. Steep Slopes
Soils which occur on natural slopes
of ten percent or more in Will County
may vary in texture from sand to loam to
clay and in AASHO classification from
A-2-4 to A-7-6. The rolling topography
of these areas makes cuts necessary in
order to achieve proper vertical high-
way alignments.
The character of the materials makes
stabilization difficult for both natural
and artificial slopes. Pockets of silt
and sand are often found in soils of
loamy texture and slough easily, because
of seepage. Cut slopes may fail rapidly.
It is often difficult to introduce veg-
etation on cut slopes in this kind of
material. Silt and sand pockets are
less common in fine-grained till mate-
rials, but these latter are often found
with moisture contents well above opti-
mum so that they break out in large
chunks during excavation. The necessity
for drying the material before it is
placed and its poor compaction charac-
teristics present special problems.
Soil exploration should always be
carried at least to the full depth of
expected cuts in order to obtain infor-
mation on the subgrade materials which
may be exposed during excavation. Dur-
ing construction, especially during the
rainy seasons of the year, care should
be taken to proceed with the excavation
in such a manner as to provide proper
drainage away from the deepest part of
the cut.
4. Strength and Compressibility of Till
Materials
It is impossible at this time to
make any firm statements concerning the
characteristics of Will County soils as
foundation materials. The unconfined
compressive strengths of the glacial
tills found in the county are quite vari-
able; strengths in excess of two tons
per square foot are common within depths
of seven to twenty feet but strengths of
one ton per square foot or less are not
rare. The lower strengths are much more
common at depths of less than seven feet.
The higher-strength materials are rela-
tively incompressible under the loads
imposed by one- or two-story structures.
The bearing capacity and compress-
ibility of outwash and alluvial materials
are virtually impossible to predict at
any time. Thus, it is evident that it
will be necessary to conduct a compre-
hensive exploration program for all but
the most modest structures. To be con-
sidered comprehensive and adequate, an
exploratory program should include pro-
curement of undisturbed samples which
can be tested to determine their shear
strength and/or consolidation character-
istics.
F. SUMMARY AND CONCLUSIONS
It is apparent from the results of
this investigation that there are sig-
nificant correlations between the soil
types described in the soil survey of
Will County and the engineering and
physical properties of the soil profiles
sampled in each type. Perhaps the most
significant fact to the engineer is that
the areas differentiated in agricultural
soil surveys are relatively uniform in
their physical properties; however, the
data also indicate that some soil types
are more variable than others. Also,
the degree of variation within a given
soil type appears to be different for the
different physical properties being
measured.
Nevertheless, the soil units are
sufficiently uniform so that, on the
basis of statistical analysis of test
data obtained from a random sampling
program, statistically significant dif-
ferences are revealed between samples
obtained from the different units. Thus,
the data summarized in Appendices I and
2 are of particular value, for they not
only show the average characteristics
of each soil map unit, but they also
indicate the range in variations which
may normally be expected to occur.
It has been demonstrated that sta-
tistical differences exist not only be-
tween parent materials, but also between
the surface horizons developed on a
given parent material through the pro-
cesses of weathering. Thus, it may be
advisable under some circumstances to
group soils for engineering purposes on
the basis of the parent materials from
which they are derived, but in other
situations, information on the individ-
ual soil types may also be of consider-
able value.
The data on the soils of Will
County assembled herein are of signifi-
cant value in programs of preliminary
highway planning, in reconnaissance sur-
veys, and in detailed soil surveys. The
data on the average physical properties
and profile characteristics have furnish-
ed the bases for a characterization of
each soil map unit with respect to cer-
tain inherent properties which are im-
portant in design, construction, and
maintenance of highways and other engi-
neering structures. These characteriza-
tions should be of significant value to
both engineers and contractors who are
engaged in the design and construction
of facilities founded on the soil of
Will County and surrounding counties
which possess similar soil conditions.
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VI. APPENDICES
APPENDIX 1.
SOIL TYPES OF WILL COUNTY DATA SHEETS
(in numerical order by soil type number)
These sheets contain information
on each of the principal soil types
shown on the Will County agricultural
soil map. The typical profile charac-
teristics and the pedologic and geologic
classifications are given first. The
physical data for each horizon represent
the probable 85 percentile ranges as
determined from the statistical analysis
of the basic data. The design and con-
struction information represents quali-
tative interpretation based on the
typical physical properties and profile
descriptions. The test data summary
lists the location, depth, physical
properties and engineering classifica-
tion of each sample tested. Finally,
the statistical data on each soil hori-
zon are summarized for the benefit of
those who may wish to perform additional
analyses.
ALPHABETICAL INDEX TO SOIL TYPES
Type Page
No. No.
Alexis silt loam
Alvin fine sandy loam
Andres silt loam
Ashkum silty clay loam
Beecher silt loam
Blount silt loam
Brenton silt loam
Bryce clay loam to clay
Camden silt loam
Channahon silt loam
Chatsworth silty clay
to clay
Dresden silt loam
Drummer silty clay loarm
DuPage silt loam
Elliott silt loam
Eylar silt loam
Fox silt loam
Frankfort silt loam to
silty clay loam
Hagener loamy sand
Harpster fine sandy loam
Harpster silty clay loam
Hennepin loam
Herbert silt loam
Homer silt loam
Houghton muck
Huntsville loam
Type
Name
Type
No .
Page
No.
Type
Name
Type
Name
Joliet silt loam to silty
clay loam
LaHogue loam
Lena muck
Lisbon silt loam
Lorenzo silt loam
Martinton silt loam
Maumee fine sandy loam
Miami silt loam
Milford silty clay loam
to clay
Millbrook silt loam
Millington loam
Millsdale silty clay loam
Mokena silt loam
Morley silt loam
Onarga fine sandy loam
Oquawka sand
Peotone silty clay loam
Pittwood fine sandy loam
Type
No.
314
102
210
59
318
189
89
24
69
219
82
317
295
194
190
270
330
130
Page Type
Name
Plainfield sand
161 Plattville silt loam
94 Proctor silt loam
132 Rankin sandy loam
74 Rantoul silty clay
172 Ridgevi lle fine sandy
120 loam
90 Ritchey silt loam
66 Rodman gravelly loam
Rodman loam
Romeo silt loam
134 Saybrook silt loam
86 Starks silt loam
170 Symerton silt loam
156 Thorp silt loam
124 Troxel silt loam
122 Warsaw silt loam
Watseka loamy fine sand
186 Will silty clay loam
98 Woodland fine sandy loam
Type
No.
54
220
148
157
238
151
31 1
93
313
316
145
132
294
206
197
290
49
329
20
Page
No.
72
136
110
118
144
1 14
160
92
162
168
106
102
154
130
128
150
70
184
62
20 WOODLAND FINE SANDY LOAM
Soil Association Area: X (7b)
Soil Group: Gray-Brown Podzolic
Parent Material: Fine sandy water-laid sediments
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Dark yellowish gray NP or NP-4 106-120 10-1616-26
or brownish gray fine
sandy loam to loamy
fine sand
grading to
Yellowish gray to
brownish gray fine
sand to fine sandy
loam below 4 to 8 in.
Gray, mottled with
yellowish brown,
fine sandy clay
loam to clay loam
Gray sand and fine
sand
Topography: Very gently sloping, 0 to 2% slope
Surface Drainage: Medium
Internal Drainage: Medium to slow
Engineering Characteristi
%< %< %<
No. No. No.
4 10 40
99-100 99-100 95-98
NP or NP-16 110-126 8-17 100 99-100 95-99
NP 113-125 10-14 99-100 
8  89-9934
NP or NP-IO 113-125 10-14 99-100 98-100 89-99
15-30
% < % Clay Classification
No. (< 24)
200 AASHO Unified
26-74 5-12 A-4 SM
A-2-4 ML
OL
23-72 8-26 A-4 SM
A-2-4 CL
A-6
24-52 8-22 A-2-4 SM
A-4 SM-SC
A-6 SC
Design and Construction Informlation
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil
Special recommenjations:
shallow fills
1.0 to 2.0 ft
3 to 6 ft, fair drainage
medium to high susceptibility, F3
to be expected in cuts below water table
no difficulty above water table, but dragline may be required below
water table
stable at 1.5 to I above water table, sheeting may be requi red below water
table
moisture content nust be closely controlled; yrid, pneumatic, or tamping
rollers usually acceptable
slope must be protected from jater anc wind action
fair to good
clean or silty sand
poor
normal topsoil <tripping cf b to 8 in. recomrcnded beneath low fills; surface
may become unstable under heavy construction traffic after rains or near
,, ter table
-,
0-
10-
20-
30-
-C
0
£3
20 WOODLAND FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50p 5 2p
Classification
AASHO USDA Unified
T33N, R9E, Sec 36, 36-A
SSW 1/4, NW 1/4, NE Cor 36-8
1% 36-C
T33N, RSE, Sec 36, 39-A
SE 1/4, SW 1/4, NE Cor 39-B
2% 39-C
T33N, R9E, Sec 25, 40-A
SE 1/4, NE 1/4, 0.1 ml 40-B
SE NE Cor 0.5% 40-C
T32N, RIOE, Sec 7. 85-A
NE 1/4, NE 1/4, MW Cor 85-B
0.5% 85-C
T32N, RIOE, Sec 18, 231-A
NW 1/4. SW 1/4, 0.05 231-B
ml E of SW Corner 1% 231-C
2-25 19 1 115 12
25-40 16 I 122 10
40-60 NP NP 122 II
2-28 18 NP 118 II
28-42 NP NP 123 10
42-60 18 1 122 II
2-24 NP NP 117 II
24-40 18 1 120 12
40-67 22 5 119 13
3-22 23 3 110 15
22-35 24 8 116 14
36-48 28 II 112 14
1-13 26 3 106 16
15-24 34 17 110 17
27-48 NP NP 120 12
100 97 88 44 38 12 8 A-4(2)
100 98 89 40 31 14 12 A-4( 1)
100 93 78 28 24 14 11 A-2-4(0)
100 96 82 41 36 10 7 A-4(1)
100 95 78 32 27 12 11 A-2-4(0)
100 95 80 32 26 15 13 A-2-4(0)
100 99 99 96 84 31 27 10 6 A-2-4(0)
100 97 89 35 30 18 16 A-2-4(0)
100 90 76 35 27 16 14 A-2-4(0)
100 97 88 71 67 21 12 A-4(7)
100 97 85 60 55 26 21 A-4(5)
100 98 98 94 80 47 44 26 23 A-6(3)
100 98 93 63 50 15 10 A-4(6)
100 99 98 94 70 60 30 25 A-6(10)
100 90 50 30 14 13 A-4(3)
Summary of Statistical Data
Index No. of
Horizon Property Samp es
Tested
LL
PI
ymax
OMC
No, 4
No. 10
No. 40
No. 200
2p
LL
PI
ymax
OMC
No. 4
No. 10
No. 40
No. 200
2L
LL
PI
7max
OMC
< No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
Standard Coefficient Standard Limit of NoS of
Deviation of Variation Error Accuracy Sampled
Required
16.2
111.6
4.4
16.8
3.3
0.4
1. 1
32.8
30.0
34.7
136.4
4.6
23.9
0.1
0.3
1.2
35.0
36.6
23.5
135.6
3.5
11.7
0.7
1.1
3.8
25.2
30.7
SM
SM
SM
SM
SM
SM
SM
SM
SM-SC
Sit ML
L CL
SaCIL SC
23 BLOUNT SILT LOAM
Soil Association Area: III (4b) Topography: Gently to moderately rolling 1.5 to 5%
Soil Group: Gray-Brown Podzolic Surface Drainage: Medium slope
Parent Material: Thin loess, 0 to 2 ft, on silty Internal Drainage: Slow
clay loam till
Pedological Profile Description and Engineering Characteristics
LL PI Ymax OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 21)
% % pcf % 4 10 40 200 AASHO Unified
Yellowish gray to 23-51
brownish gray silt
loam
grading to
Yellowish brown silt
loam below 5 to 7 in.
Yellowish brown to 33-44
brownish yellow
silty clay
Brownish yellow to 29-44
gray silty clay
loam with some gravel
7-14 89-112 15-25 99-100 97-100 92-100 76-95 14-26
14-23 101-107 18-22 99-100 98-100 94-100 66-100 33-47
10-18 102-113 16-22 98-100 97-99 95-98
A-4 CL
A-6 OL
A-7-5 OH
A-6 CL
A-7-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
0.5 to 1.5 ft
below 6 ft, fair drainage
medium to high susceptibility, F ; very high if silt pockets are exposed, F4
not common; temporary where cuts intersect silt pockets
above water table, usually not difficult, but below water table, the material
may not break up readily; surface slippery when wet, bakes hard on drying
stable at 1.5 to I; exposed silt pockets may slough where seepage occurs
no difficulty at water contents near optimum if layers are of proper
thickness; heavy tamping rollers recommended
silt pockets which erode rapidly are the only serious problem
generally good, some drying may be required to achieve optimum moisture content
generally poor
normal topsoil stripping of 6 to 8 in. recommended beneath low fills;
exercise care in breaking up embankment material to prevent formation
of hard lumps upon drying or compaction of layers which exceed normal
thickness; cuts below water table become unstable under heavy construc-
tion traffic
uI)
c
0.
aQa
85-97 28-51 A-6
A,-5
23 BLOUNT SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
!" 1/2" 4 10 40 60 200 50l 5 21
Classification
AASHO USDA Unified
T34N, R9E, Sec 18, 56-A
SE 1/4, SE 1/4, 200' N 56-B
of SW Cor 4% 56-C
T32N, RIOE, Sec 15, 226-A
NW 1/4, NW 1/4, 0.1 226-8
mi., E of SW Cor 5% 226-C
T33N, RIlE, Sec 10, 237-A
SW 1/4, SW 1/4, 0.05 237-B
mi. W of SE Cor 5% 237-C
T34N, RI4E, Sec 13, SW 251-A
1/4, NW 1/4, 0.05 mi. 251-8
E of NW Cor 2% 251-C
T35N, RIIE, Sec 28, SW 300-A
1/4, SE 1/4, 0.0. mi. 300-B
E of NE Cor 3% 300-C
3-13 30 11 107 18
14-29 41 20 106 20
30-41 34 15 Ill 17
1-14 29 8 106 18
17-25 At 23 102 21
29-45 31 13 111 17
1-13 37 12 99 19
16-29 40 19 101 21
32-47 36 16 107 18
2-14 35 8 102 18
16-24 32 16 106 18
27-45 45 10 102 22
1-11 53 14 87 26
14-24 38 15 103 20
27-43 36 15 106 20
100 99 98 96 91 88 76 73 30 20 A-6(8) SiL
100 98 97 94 91 78 77 52 39 A-7-6(12) CL
100 99 98 96 95 91 90 56 38 A-6 (10) SiCL
100 99 97 91 86 34 25 A-4(8) SiL
100 99 98 94 92 60 45 A-7-6(13) SiC
100 99 98 98 95 94 90 88 39 34 A-6(9) SiCL
100 97 94 88 84 29 18
100 99 98 97 92 90 58 45
100 99 98 96 95 90 88 52 38
A-6(9)
A-6(12)
A-6(ll)
100 97 94 82 79 27 15 A-4(8)
100 99 95 87 65 63 43 34 A-6(8)
100 99 98 98 96 82 54 A-S(9)
SiL OL
SiC CL
SiCL CL
SiL
CL
SiC
100 98 96 90 87 34 22 A-7-5(12) SiL
100 98 96 90 88 48 37 A-6(10) SiCL
100 99 99 98 97 95 88 86 48 35 A-6(10) SiCL
Summary of Statistical Data
Index No. of
Horizon Property Samples
Property Tested
LL
PI
7max
OMC
No. 4
No. 10
No. 40
No. 200
2p
LL
PI
7max
OMC
% < No.
% < No.
% < Nc.
% < No.
% < 2p
LL
PI
ymax
OMC
No.
No.
no
No.
,< 2,
Standard Coefficient Standard Limit of
ean Deviation of Variation Error Accuracy
36.9
10.5
100.3
19.8
99.6
99.1
96.4
85.3
20.1
38.5
18.b
104.0
20.1
99.6
99.0
97.0
83.7
40.0
36.2
13.7
107.5
18.7
99.3
98.3
96. b
91.4
39.7
CL
CL
CL
CL
CL
CL
No. of
Samples
Requi red
30
3
21
4
1
1
3
13
5
6
4
2
1
1
I
2
46
7
9
3
5
2
1
1
6
20
24 MIAMI SILT LOAM
Soil Association Area: I, II (3b)
Soil Group: Gray-Brown Podzolic
Parent Material: Thin loess, 0 to 2 ft, on loam
to silt loam till
Pedological Profile Description and
LL PI 
7
max OMC
Horizon Description
% % pcf %
Topography: Gently to strongly rolling, I to 15%
sl ope
Surface Drainage: Medium
Internal Drainage: Medium
Engineering Characteristics
%< %< %< % <
No. No. No. No.
4 10 40 200
% Clay Classification
(< 2a)
AASHO Unified
Brownish-gray silt
loam
grading to
Yellowish gray to
yellowish brown silt
loam below 5 to 8 in.
Yellowish brown
silty clay loam to
clay loam
Yellowish brown to
gray silt loam to
loam with some gravel
26-49 4-15 35-107 16-27 98-100 97-100 92-100 79-98 15-26 A-4
A-7-
34-43 13-20 9'i-107 17-22 99-100 97-100 95-100 86-97 28-49 A-6
A-7-
32-35 13-16 105-111 16-18 88-100 84-100 78-97 64-94 26-40 A-6
Remarks: At depths below 6 to 8 ft the parent material generally will classify as an A-4 with
plasticity and clay contents near the lower end of the range.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
0.5 to 1.5 ft
below 6 ft, fair drainage
medium to high susceptibility, F 3 ; very high if silt pockets are exposed, F4
serious if silt or sand lenses are intersected by cut
usually not difficult, but surface becomes slippery and soft when wet
stable at 1.5 to 1; silt lenses slough were seepage occurs
no difficulty if moisture content is near optimum; heavy tamping rollers
recommended
protection is required on both cut and fill slopes to prevent serious gullying;
special surface drains may be required
good, in general, unless very silty; some drying may be required to reduce
moisture content to optimum
no
generally poor
normal topsoil stripping of 6 to 8 in. recommended beneath low fills; exercise
care in breaking up embankment material before it dries to hard lumps;
surfaces of uncompleted fills absorb rain readily and should be scarified,
partially dried, and recompacted before additional fill is placed; in cuts
good surface drainage should be provided since excess water in the C hori-
zon material causes instability under heavy construction traffic
0-
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24 MIAMI SILT LOAM
Test Data Summary
Sampling Location
and Slope
T37N, RIOE, Sec. 6,
SE 1/4, SE 1/4, 0.1 mi
W and 0.1 mi S of NE
Cor
3%
T37N, RIOE, Sec. 2,
SW 1/4, SW 1/4, 0.1 mi
S of NW Cor
5%+
T32N, RIOE, Sec. 2,
NW 1/4, SW 1/4, Middle
of E Boundary
8%
T36N, R9E, Sec. 20,
NE 1/4, NW 1/4, NE Cor
2%
T37N, RIOE, Sec. 24,
NE 1/4, SW 1/4, 0.1 mi
N and E of SE Cor
5%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
115-A 9-17 36 8 96 22
115-B 20-31 37 13 103 18
115-C 34-40 34 14 108 17
120-A 2-14 34 10 102 19
120-B 17-30 40 18 103 20
120-C 33-42 34 14 112 16
122-A 1-6 48 14 86 27
122-B 12-25 42 20 100 21
122-C 26-36 33 14 106 18
133-A 3-17 43 12 92 23
133-B 20-36 40 15 101 20
133-C 39-51 35 14 108 18
145-A 1-10 28 4 105 17
145-B 13-27 34 16 108 18
145-C 31-46 34 16 109 17
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50 54 21
100 98 97 95 90 31 22 A-4(8)
100 98 96 92 89 38 28 A-6(9)
98 95 93 90 84 81 78 75 38 30 A-6(9)
100 99 97 94 87 84 40 26 A-4(8)
100 99 97 94 92 56 43 A-6(l1)
99 97 95 93 89 88 84 83 50 35 A-6(10)
Classification
AASHO USDA Unified
SiL OL
SiCL CL
SiCL CL
SiL OL
SiC CL
SiCL CL
100 99 98 96 91 84 82 32 20 A-7-5(ll) SiL
100 99 97 96 95 91 86 58 47 A-7-6(12) SiC
97 93 89 84 80 77 65 60 35 28 A-6(7) CL
100 99 98 96 94 32 20 A-7-5(9) SiL
100 99 98 95 91 44 34 A-6(10) SiCL
100 99 97 96 93 93 58 40 A-6(10) SiC
99 99 98 96 92 88 81 78 28 IS A-4(8)
100 99 99 95 92 85 84 52 40 A-6(10)
98 97 94 92 87 84 77 75 45 34 A-6(ll)
SiL OL
SiC CL
SiCL CL
Summary of Statistical Data
No. of
Horizon SamplesProperty Tested
LL
PI
ymax
OMC
No, 4
No. 10
No. 40
No. 200
2ý,
LL
P I
7max
OMC
% < No.
% < No.
% < No.
% < No.
7 < 2p
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p.
No. of
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
37.6
9.6
96.2
21.7
99.3
98.7
96.3
88.5
20.3
38.6
16.6
10 2.
19.i
99.7
99.J
97.4
38.3
33.3
14.a
138.4
17.2
94. I
91.8
87.3
7y.2
33.2
25 HENNEPIN LOAM
Soil Association Area: 1, II (3b)
Soil Group: Regosol
Parent Material: Loam to silt loam till
Topography: Steep, usually more than 15% slope
Surface Drainage: Rapid
Internal Drainage: Medium
Pedolog
onHorizon Descripti
- A Brownish gray to
- yellowish gray loam
to gravelly loam (often
absent due to erosion)
- B Yellowish gray to
- brownish yellow clay
loam to gravelly clay
loam (sometimes absent
due to erosion)
- C Yellowish gray to
brownish yellow loam
- to silt loam with
gravel
ical Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
No. No. No. No.
% % pcf % 4 10 40 200
27-56 7-18 87-107 16-26 92-100 87-100 78-99 66-96
% Clay
(< 2,)
13-26
29-53 9-30 92-112 15-23 84-100 81-100 72-100 63-100 22-50
23-38 5-17 105-120 13-18 50-100 44-100 31-100 23-95 1-39
Classification
AASHO Unified
A-4 OL
A-7-5 OH
A-7-6 CL
A-6 CL
A-7-6 ML
CH
A-4 CL
A-6 GC
A-2-6 CL-ML
Remarks: Quite erratic character for A and B horizons. The C horizon is commonly A-4 or A-6 (loam till)
but more plastic tills have in the past sometimes been included In this soil type.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep cuts and fills
0 to 1.0 ft
below 6 ft, good drainage
medium to high susceptibility, F3 ; occasionally very high, F4
serious if sand or silt strata are exposed
no difficulty, except surface becomes slippery and soft when wet
in general, slopes of 1.5 to I are stable, but silt pockets slough rapidly
where seepage occurs
no difficulty at moisture contents near optimum; heavy tamping rollers
recommended
protection required on both cut and fill slopes to prevent serious gullying;
special surface drains may be required
generally good unless very silty
no
generally poor
exercise care in breaking up embankment material before it dries to hard lumps;
at high water contents very unstable under heavy construction traffic;
soil material absorbs rain readily and should be scarified, partially dried
and recompacted prior to placing subbase or more fill; drainage should be
provided to prevent water standing on surface of cuts or fills
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25 HENNEPIN LOAM
Test Data Summary
Sampling Location
and Slope
T37N, RIOE, Sec 6,
NE 1/4, SE 1/4, 0.2
mi N and 0.1 mi W of
SW Corner 20%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
114-A
114-B
114-C
T37N, RIOE, Sec 9
NE 1/4, NE 1/4, 0.1 mi 118-B
N of SE Corner 20% 118-C
T36N, R9E, Sec 20 138-A
NE 1/4, NW 1/4, 0.1 mi 138-B
E of SW Corner 30% 138-C
T37N, RIOE, Sec 24 144-A
NE 1/4, SE 1/4, 0.1 mi 144-B
S and E of NW Corner 144-C
45%
T37N, RIDE, Sec 24, 146-A
NW 1/4, SE 1/4, 0.1 mi 146-B
W of SE Corner 20% 146-C
146-D
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50u S 
2
u
1-6 54 15 88 25 100 99 97 95
10-20 45 23 98 19 94 90 89 86
22-29 32 12 116 14 86 67 53 47
3-16 38 13 100 20 100 99 99 98
18-28 39 18 104 19 100 96 93 91
0-4 44 16 98 20 99 98 94 90
4-13 30 12 114 15 100 97 95
14-31 27 11 114 15 97 96 94 92
1-7 31 10 104 18
10-21 52 30 95 23
24-45 28 8 117 14
1-5 37
2-15 40
18-30 26
33-47
87 83 80 78 31 19
76 72 68 67 39 32
34 30 26 24 12 10
Classification
AASHO USDA Unified
A-7-5(13) SiL
A-7-6(13) CL
A-2-6(0) Very
GL
97 96 93 93 57 40 A-6(9) SiC
88 88 85 84 55 40 A-6(ll) SiC
83 80 72 71 32 20 A-7-6(11) SiL
90 88 82 80 43 28 A-6(9) SiCL
88 85 80 78 43 28 A-6(8) SiCL
100 99 98 96 92 36 25 A-4(8) SiL
100 99 98 96 94 59 51 A-7-6(18) SiC
79 70 63 59 50 47 41 39 16 12 A-4(1) GL
100 97
96 90
84 80
96 95
93 90
85 82
77 74
92 86
74 26 14
67 37 29
60 18 12
30 5 4
A-4(8)
A-6( 10)
A-4(6)
A-4(1)
SiL OL
SiCL CL
GSiL CL-ML
SiL SM
Summary of Statistical Data
No. of
Index No. f
Horizon Property Sampes
Tested
LL
Pl
ymax
OMC
No. 4
No. 10
No. 40
No. 200
2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Required
y Required
41.5
12.4
96.8
20.9
96. 1
93.7
88.2
80.9
19.7
41.1
19.3
133.2
93.9
92.3
88.0
81.7
35.a
30.4
11.0
112.5
15.5
76.2
72.6
6t.6
58.9
20. I
49 WATSEKA LOAMY FINE SAND
Soil Association Area: XI (7a)
Soil Group: Brunizem
Parent Material: Sandy water-deposited sediments
Topography: Very gentle slopes, 0 to 2% slope
Surface Drainage: Medium
Internal Drainage: Rapid
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
Dark brown to very
dark grayish brown
loamy fine sand
grading to
Brownish gray,
mottled with yellow-
ish brown fine sand
to loamy fine sand
below 6 to 20 In.
Grayish-brown to
gray loose sand to
fine sand
grading to
dark gray stratified
sand, fine sand and
fine sandy loam
NP-37 NP-2 98-116 12-19 100 99-100 96-100 21-37
% Clay Classification
(< 2")
AASHO Unified
3-16 A-2-4 SM
NP NP 103-121 10-13 100 100 97-100 9-23 6-9 A-2-4 SM
A-3 SP-SM
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, fair drainage
low to high susceptibility, F2 to F3
to be expected below water table
no difficulty above water table, but dragline operation may be required
below water table
stable above water table at 1.5 to 1; sheeting may be required below water
table
moisture content must be closely controlled; grid or pneumatic rollers
usually acceptable
slopes are subject to wind and water erosion and may require protection
fair to good
clean to silty fine sand
poor to fair
depending on organic content, 4 to 8 in. of topsoil should be stripped beneath
low fills; surface may become very unstable under heavy construction
traffic, after rains and near or below the water table
0-
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49 WATSEKA LOAMY FINE SAND
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 27
NE 1/4, NE 1/4, O.1
mi. W of NE Cor 1%
T32N, R9E, Sec 7, NW
1/4, NW 1/4, 0.1 mi
E of NW Cor 0.5%
T33N, R9E, Sec 19, SW
1/4, NE 1/4, NE Cor
0.5%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
5-Al 4-17 26 2 104 17
5 A3 17-32 NP NP 115 12
5-C 34-59 NP NP 107 13
28-A 5-18 NP NP 110 13
28-C 23-57 NP NP 107 13
29-A 6-19 30 1 99 18
29-C 32-63 NP NP 121 12
T32N, RIOE, Sec 31, SE 60-Al 2-10
1/4, SE 1/4, SE Cor 60-A3 10-17
0.5% 60-C 21-46
T33N, R9E, Sec 27, SW
1/4, SW 1/4, 0.1 mi
W of SW Cor 0.5%
24 NP 108 14
NP NP 117 12
NP NP 110 12
215-A 1-21 19 NP 115 13
215-C 24-47 NP NP 115 10
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50P 54 24
Classification
AASHO USDA Unified
100 99 87 35 32 18 16 A-2-4(0)
100 99 86 24 18 11 9 A-2-4(0)
100 99 80 17 12 8 8 A-2-4(0)
100 99 96 81 20 19 6 4 A-2-4(0)
100 97 85 22 12 6 6 A-2-4(0)
100 97 81 30 27 9 6 A-2-4(0)
100 94 9 9 9 9 A-3
100 99 83 31 26 13 10 A-2-4(0)
100 99 81 26 23 12 9 A-2-4(0)
100 98 80 15 10 9 8 A-2-4(0)
100 99 86 28 26 15 11 A-2-4(0)
100 99 89 18 16 8 8 A-2-4(0)
LSa SM
Sa SM
SaL SM
LSa SP-SM
SaL SM
LSa SM
Summary of Statistical Data
index No. of
Index S les
Horizon Property Samp es
' ' Tested
LL
PI
7max
OMC
%< No 4
V, < No. 10
% < No. 40
% < No. 200
% < 2ý
LL
PI
ymax
OMC
% No. 4
/ < No. 10
A < No. 40
% < No. 200
% < 2P
Standard Coefficient Standard
Deviation of Variation Error
24,7
0. )
107.3
15.3
9t.9
99.
98.0
28.8
.S
0
112.2
12.0
IJ).0
98.7
16.1
7.7
17.8
147. 1
5.7
15.7
0.2
0 .4
1.4
d1.7
46.1
>.4
8.8
0.9
28.8
13.6
Limit of
Accuracy
7.0
0.8
7.6
3.0
0.3
0.4
1.7
6.7
5.4
7.5
1.3
0
0
1.2
5,8
1.3
No of
Samples
Requi red
8
1
12
2
1
1
I
9
6
I
1
12
1
1
7
4
54 PLAINFIELD SAND
Soil Association Area: XII (7b)
Soil Group: Intergrade, Regosol-Gray-Brown Rodzolic
Parent Material: Wind and water-deposited sands
Topography: Nearly level to strongly rolling, 1 to
Surface Drainage: Medium to rapid 18% slope
Internal Drainage: Rapid to very rapid
Pedological Profile
LL PI
Horizon Description
% %
-A Yellowish gray to NP NP
brownish gray medium
sand
- grading to
Yellow to brownish
- yellow medium sand
- below 3 to 5 in.
Yellow sand, well-
leached, thin concre-
tionary layers or
clay layers usually
present below 6 to
10 ft.
Description and
7max OMC
pcf %
107-115 10-13
Engineering Characteristics
%< %< % < % <
No. No. No. No.
4 10 40 200
100 100 98-100 7-29
NP NP 101-112 12-13 100 100 99-100 0-23
% Clay Classification
(< 2i)
AASHO Unified
1-8 A-2-4 SM
A-3 SP-SM
0-9 A-j SP
A-2-4 SM
Remarks: Occasionally fine-grained materials (usually A-4) may be encountered at depths as shallow
as 4 to 5 ft.
Design and Construction Information
AlI gmment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recomnendations:
moderate cuts and fills
0 to 0.5 ft
below 6 ft, good drainage
low to high susceptibility, F2 to F3
little difficulty since water table is usually deep; difficulties in cuts
below water table
no difficulty usually; deep cuts below water table may require dragline
operations
stable at 1.5 to 1; deep cuts may require sheeting if water table
is encountered
material often dry and difficult to compact, close control of moisture
content required; grid or pneumatic rollers acceptable; vibratory
equipment may be advantageous
wind and water erosion both serious problems; protection required
generally good
good to excellent source of medium to fine sand
no
only stripping of vegetation required beneath low fills; because of its
loose character the sand may be unstable under heavy construction
traffic whether dry or saturated
S%,
54 PLAINFIELD SAND
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d  Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p Sp 2t
Classification
AASHO USDA Unified
T32N; R9E; Sec 19; 2-Al 0-6 NP NP - -
SE 1/4; 60'E of 2-A3 6-20 NP NP 113 12
SE Cor 2% 2-C 28-51 NP NP 110 12
T32N; R9E; Sec 15; 17-A3 9-15 NP NP 107 12
NE 1/4; NE 1/4; NW Cor 17-C 21-77 NP NP 106 12
5%
T32N; RIOE; Sec 33; 61-A 5-42 NP NP - -
NW 1/4; NW 1/4 SE Cor
5%
T32N; RIOE; Sec 28; 65-A 2-41 NP NP 113 11
NE 1/4; SE 1/4; NW Cor
12%
T32N; RIOE, Sec 7 232-A 1-26 NP NP 111 10
SW 1/4, NW 1/4, 0.1 232-C 32-60 NP NP 103 13
mi N of SE Corner
7%+
100 98 86 20 14 7 6 A-2-4(0) L Sa
100 99 90 28 22 10 8 A-2-4(0) SaL
100 99 88 20 16 8 8 A-2-4(0) L SA
100 86 7 7 4 3 A-3(0)
100 76 3 3 3 2 A-3(0)
100 99 65 18 14 4 3 A-2-4(0) L Sa
100 99 79 19 14 6 4 A-2-4(0) L Sa
100 99 83 17 14 6 3 A-2-4(0) L Sa
100 99 82 5 4 3 3 A-3(0) Sa
Summary of Statistical Data
Index No. of
Horizon P Samp esProperty Tested
LL
PI
ymax
OMC
% < No
7 < No.
% < No.
% No.
% < 2,.
LL
PI
7max
OMC
% < No. 4
A No. 10
% < No. 40
< No. 200
% < 2,
No, of
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
111.1
11.4
h 1.0
9Io.0
17.9
4. b
0
106.3
12.4
10) .0
10J.i
*J9.2
4.4
4.4
SH
SM
SM
SP-SM
SP
59 LISBON SILT LOAM
Soil Association Area: I, II (3a)
Soil Group: Brunizem
Parent Material: Thin loess, I to 3 ft. on loam to
silt loam till
Pedological Profile Description and
LL PI 7max O
M C
Horizon Description
% % pcf %
Very dark brown silt 43-55 14-23 84-97 21-29
loam
grading to
Very dark grayish
brown silty clay loam
below 7 to 10 In.
Brownish gray mottled
with yellowish brown
silty clay loam
Brownish gray to
gray silt loam to
loam wi th some
gravel
Topography: Nearly level, 0 to 1% slope
Surface Drainage: Slow
Internal Drainage: Medium
Engineering Characteristics
%< %< %< %<
No. No. No. No.
4 10 40 200
100 99-100 98-99 93-98
44-53 12-31 96-99 20-22 97-100 96-100 95-100 91-100 37-47
% Clay Classification
(< 2v)
AASHO Unified
24-31 A-7-6 OL
A-7-5 OH
A-7-6 CL
A-7-5 CH
ML
28-45 10-23 102-117 14-20 88-100 87-100 84-100 69-100 22-41 A-6
A-7-6
Remarks: A thin layer of stratified sandy sediments may be found in the upper C horizon.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, poor drainage
medium to very high susceptibility, F3 to F4
serious if sand or silt pockets are exposed
usually no problems, but surface becomes slippery and soft when wet
stable at 1.5 to I; silt pockets slough rapidly where seepage occurs
no difficulty at moisture contents near optimum; heavy tamping rollers
recommended
protection required on both cut and fill slopes to prevent serious gullying;
special surface drains may be required
generally good below 3 ft, but material may require drying to reach optimum
moisture content
excellent
topsoil stripping should extend to 12 in. or more, beneath low fills, to
remove compressible organic soil; very unstable at high water contents
under heavy construction traffic; due to rain absorption facility,
material should be scarified, partially dried, and recompacted after
rains before placing more fill or subbase; drainage should be provided
to prevent ponding on surfaces of cuts and fills
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59 LISBON SILT LOAM
Test Data Summary
Sampling Location
and Slope
T37N, R9E, Sec 29,
SW 1/4, SE 1/4, SE
Cor 0.5%
T37N, R9E, Sec 4, SE
1/4, SE 1/4, SE Cor
1%
T37N, RIOE, Sec 16,
NW 1/4, SW 1/4, SW
Cor 1%
T3SN, R9E , Sec 8, NW
1/4, NE 1/4, 0.1 mi W
of NE Cor 0 5%
T36N, R9E, Sec 19, SW
1/4, SW 1/4, 0.05 mi
N and E of SW Cor I%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
102-A 2-15 53 16 85 28
102-8 18-34 48 23 98 21
102-C 37-48 39 16 108 18
109-A 2-14 43 16 95 23
109-B 17-30 44 20 99 21
109-C 33-39 30 12 116 14 94 91
117-A 2-13 54 24 87 26
117-8 16-32 49 28 97 21
117-C 35-46 41 21 105 18
126-A 2-13 47 19 94 22
126-8 16-28 53 26 96 22
126-C 31-45 42 22 105 19 100
136-A 3-17 49 17 90 24
136-B 20-33 48 II 97 20 100
136-C 36-46 29 13 114 16 98 94
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50± 5 2p.
Classification
AASHO USDA Unified
100 99 98 97 95 36 25 A-7-5(13) SiL
100 99 99 98 96 49 41 A-7-6(15) SIC
100 99 98 95 92 88 37 30 A-6(ll) SiCL
100 99 98 96 94 40 30 A-7-6(ll) SiCL
100 98 97 94 93 51 41 A-7-6(13) SiC
88 88 86 80 74 73 40 27 A-6(9) SiCL
100 99 98 96 92 40 27 A-7-6(16) SiL
100 99 98 97 96 60 46 A-7-6(17) SiC
100 98 96 55 41 A-7-6(13) SiC
100 99 98 97 95 93 40 30 A-7-6(13) SiCL
100 99 99 97 55 45 A-7-6(17) SiC
99 99 98 98 96 94 44 35 A-7-6(13) SiCL
100 98 97 93 90 35 25 A-7-5(13) SiL
96 96 94 93 91 90 46 38 A-7-5(0O) SiCL
92 90 86 81 72 70 32 24 A-6(9) SiL
Summary of Statistical Data
.ndex No. of
Horizon e SamplesHor n Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2Ki
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
No. of
Mean Standard Coefficient Standard Limit of SamplesDeviation of Variation Error Accuracy Required
49.1
18.5
90.2
24.7
99.9
99.8
98.5
95.5
27.4
48.7
21.4
97.3
21.2
99. I
99.0
98.0
95.8
42.4
36.2
16.7
109.6
17.0
95.8
95.5
93.6
86.4
31.6
62 HERBERT SILT LOAM
Soil Association Area: I, II (3a,b)
Soil Grou.p Intergrade, Gray Brown Podzolic to Brunizem
Parent Material: Thin loess, I to 3 ft, on loam to
silt loam till
Pedological Profile Description and
LL PI 7ax OMC
Horizon Description
% % pcf %
Dark grayish brown 38-50 10-15 8P-99 2C-27
to very dark gray
silt loam
grading to
Brownish gray to
grayish brown silt
loam below 6 to 10 in.
Yellowish brown,
mottled with brown,
silty clay loam
- C Loam to silt loam
till
Topography: Gently sloping, I to 4/ slope
Surface Drainage: nedium
Internal Drainage: Medium
Engineering Characteristics
%< x < x< x.<
No. No. No. No.
4 10 40 200
97-100 96-100 92-100 81-99
37-50 14-31 9S-104 20-23 99-100 98-100 95-100 84-98 37-48
26-42 8-22 106-114 16-19 94-100 91-99 84-97 72-91 21-44
% Clay Classification
(< 21)
AASHO Unified
18-31 A-7-5 OL
A-S
A-6
A- 7-6 CL
A-6 CH
A-6
A- 7-6
A-4
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recomanendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, fair drainage
medium to very high susceptibility, F3 to F4
a serious problem only if silt or sand pockets are exposed
generally no difficulty; surface may become slippery and soft when wet
stable at 1.5 to 1; silt pockets may slough rapidly where seepage occurs
little difficulty at moisture contents near optimum; heavy
tamping rollers recommended
both cut and fill slopes may require protection to prevent serious gullying
and special surface drains may be required
usually good below 36 in.; may require drying to reduce moisture content
to optimum
no
excellent
beneath low fills, topsoil stripping should extend to 8 to 12 in. to remove
all compressible organic soil; material may become very unstable at high
water contents under heavy construction traffic; material absorbs rain
readily and should be scarified, partially dried, and recompacted after
rains before placing more fill or subbase; drainage should be furnished
to prevent surface ponding on cuts and fills
0-
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62 HERBERT SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50 511 2P
Classification
AASHO USDA Unified
T37N, RIOE, Sec 5 116-A
SW 1/4, SW 1/4, NE 116-B
Cor 2% 116-C
T37N, RIOE, Sec 10 119-A
NW 1/4, SW 1/4, 0.1 119-B
mi S of NE Cor 3% 119-C
T37N, RIDE, Sec 1, 123-A
NW 1/4, SE 1/4, 0.1 123-6
mi N of SE Cor 4% 123-C
T36N, R9E, Sec 29, NE 137-A
1/4, SW 1/4, 0.1 W of 137-B
NE Cor 2% 137-C
3-15 47 10 89 26
18-32 41 26 99 20
34-42 41 19 107 18
3-15 47 12 93 23
17-29 45 26 101 21
32-42 36 16 109 17
2-12 46 14 93 24
15-29 41 17 102 21
34-45 32 12 113 16
2-14 44 14 94 23
17-31 50 28 94 23
34-48 37 18 109 18
100 98 98 96 93 33 20 A-5(9) SiL
100 99 98 95 94 64 48 A-7-6(15) SiC
100 97 95 92 91 87 86 57 43 A-7-6(12) SiC
100 97 96 91 88 35 23 A-7-5(10) SiL
100 99 98 96 92 88 50 38 A-7-6(15) SiCL
100 98 97 93 91 85 80 45 34 A-6(ll) SiCL
100 97 95 89 88 40 28 A-7-5(ll) SiCL
100 98 96 93 87 86 52 41 A-7-6(ll) SiC
99 98 95 92 90 85 82 40 28 A-6(9) SICL
100 99 97 95 94 40 31 A-7-5(10) SiCL
100 98 98 96 95 53 43 A-7-6(17) SiC
100 99 98 93 89 80 78 46 36 A-6(ll) SiCL
T37N, RIOE, Sec 13,
SE 1/4, NE 1/4, 0.1
mi F and W of NE
Cor 3%
147-A 2-13 37 12 100 19 100 99 97 95 91 88 80 78 34 22 A-6(9)
147-B 16-29 39 16 101 21 100 99 98 95 92 85 84 52 42 A-6(10)
147-C 33-42 26 8 113 16 99 97 94 90 82 78 70 68 28 22 A-4(7)
Summary of Statistical Data
Index No. ofHorizon Property Samples
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2,
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2q.
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Mean Standard Coefficient Standard Limit of 
No
.
o f
Deviation of Variation Error Accuracy Reuired
* Required
44.3
12.4
93.8
23.2
99.3
98.9
96.4
90.2
24.6
43.2
22.5
99.4
21.2
99.7
99.0
97.0
91.0
42.2
34.4
15.0
110.1
17.1
97.1
95.0
90.5
81.6
32.3
67 HARPSTER SILTY CLAY LOAM
Soil Association Area: XI (3a, 8a)
Soil Group: Humic-Gley
Parent Material: Silty local wash and loess, 2 to
5 ft. on loamy glacial drift
Pedological Profile Description and
LL PI 7ma
x  OMC
Horizon Description
% % pcf %
A Black to very dark 45-65 13-33 86-100 21-26
gray clay loam or
silty clay loam
- grading to
Dark gray to grayish
brown clay loam to
silty clay loam be-
low 6 to 12 in.
B Dark gray, mottled
Swith yellowish
7 brown, clay loam to
silty clay loam
~C Gray loam to silty
clay loam
Topography: Nearly level to depresslonal, 0 to 0.5%
Surface Drainage: Very slow slope
Internal Drainage: Medium
Engineering Characteristics
% < % < %< % <
No. No. No. No.
4 10 40 200
100 99-100 96-100 62-100
34-62 13-40 96-110 16-22 98-100 96-100 92-100 62-100 19-47
19-55 2-33 99-116 13-23 99-100 98-100 94-100 54-100 12-41
% Clay Classification
(< 2p)
AASHO Unified
20-44 A-7-5 OH
A-7-6 CH
OL
A-7-6 CL
A-6 CH
A-7-6
A-4
A-6
Remarks: Substrata may sometimes be sandy or gravelly. This soil differs from Drummer, No. 152,
principally by the presence of small shells which cause an alkaline reaction.
Design and Construction Information
Al ignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
'Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3 ; occasionally very high, F4
serious if sand or silt strata are exposed
can be made easily above water table during dry season; when the surface
becomes wet, it is slippery and very soft
usually stable at 1.5 to 1; silt pockets slough rapidly where seepage occurs
no difficulty at water contents near optimum; heavy tamping rollers
recommended
often serious on both cut and fill slopes; special surface drains may be
required
good, in general, below 3 ft; drying usually required to reach optimum
moisture content
generally no, but where associated with Proctor (148) sands or sandy gravels
of varying quality may be found below 6 ft
excellent
12 in. or more of topsoil should be stripped to remove all organic compressible
material below low fills; very unstable under heavy construction traffic,
at high water contents; rather than strip the topsoil, the grade line
should be raised 4 to 5 ft
67 HARPSTER SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T33N, R9E, Sec 13,
NE 1/4, SE 1/4, Near
SW Corner
0%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
87-A 4-13 46
87-8 15-28 44
87-C 33-40 23
87-D 40-47 NP
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50n 5p 2.
I00
100 97
100
75 62
86 78
79 60
38 13
60 33 27
75 38 30
56 23 16
12 5 4
Classification
AASHO USDA Unified
A-7-6(10)
A-7-6(15)
A-4(5)
A-2-4(0)
T32N, RIDE, Sec 21, 89-A
NE 1/4, SE 1/4, Middle 89-8
E Boundary 0.5% 89-C
T36N R9E, Sec 32, 96-A
SE 1/4, SE 1/4, 0.05 mi 96-8
E of SW Corner 0.25% 96-C
T37N, R9E, Sec 4, 98-A
SE 1/4, SW 1/4, NW Cor. 98-B
0.5% 98-C
T37N, RID0E, Sec 27, 99-A
SW 1/4, SE 1/4, 0.1 mi 99-B
N of SE Corner 0% 99-C
4-12 52 19 92 23
17-28 38 17 107 17
32-45 33 14 - -
4-14 59 31 94 23
16-31 57 36 102 20
35-47 43 22 106 19
2-12 64 30 89 25
14-27 60 37 95 22
30-45 56 34 100 22
2-10 54 16 89 25
10-17 41 18 104 18
17-31 31 10 113 15
100 98 88 75 72 34 23 A-7-5(14) L
100 99 96 81 60 57 26 22 A-6(8) L
100 99 98 95 81 63 57 28 20 A-6(7) L
100 99 98 98 96 54 42 A-7-6(20) SiC
100 99 98 54 43 A-7-6(19) SiC
100 99 98 98 97 95 46 34 A-7-6(13) SiCL
100 99 99 97 96 51 39 A-7-5(20) SiCL
100 98 52 43 A-7-6(20) SiC
100 98 50 40 A-7-6(19) SiCL
100 99 98 92 87 40 28 A-7-5(13) SiCL
100 99 98 94 89 36 27 A-7-6(12) SiL
100 99 99 93 88 30 22 A-4(8) SiL
Summary of Statistical Data
. ndex No. of
Horizon Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No, 40
% < No. 200
< 2i,
Standard Coefficient Standard Limit of No. of
Mean D viation of Variation Error Accuracy SamplesRequired
54.9
23.0
92.7
23. 1
99.9
99.6
98. 1
84.8
32.0
48.0
26.7
102.9
19. 1
99.4
98.8
97.4
86.1
32.8
37.0
17.5
107.2
17.8
99.7
99.4
97.6
82.7
26.6
69 MILFORD SILTY CLAY LOAM TO CLAY
Soil Association Area: VIII (8a)
Soil Group: Humic-Gley
Parent Material: Fine-textured lacustrine sediments,
2 to 4 ft. on stratified materials
Pedological Profile Description and
LL PI ,max OMC
Horizon Description
% % pcf %
- A Black heavy silty clay 37-62 13-35 92-103 13-25
loam to clay
grading to
Dark gray to grayish
black clay loam to
clay below 12 to 18 in.
Topography: Depressional to nearly level, 0 to 1%
slope
Surface Drainage: Slow to very slow
Internal Drainage: Slow to medium
Engineering Characteristics
%< %< %< % <
No. No. No. No.
4 10 40 200
100 99-100 96-99 60-100
% Clay Classification
(< 24)
AASHO Unified
15-71 A-7-6 CH
A-6 CL
OL
Dark gray, mottled
with brownish yellow,
heavy clay loam to
clay
25-68 9-44 93-120 12-24 98-100 97-100 92-100 52-100 17-76
Mixed dark gray and 26-61 9-37 96-117 13-24 97-100 94-100 89-100 60-100 16-77
olive-brown stratified
silty clay loam, silt
loam, and fine sandy loam
A-7-6 CH
A-4 SC
CL
A-7-6 CL
A-6 CH
A-4 CL-ML
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
a serious problem where cuts expose pockets or strata of silt or sand
no difficulty above water table; when surface becomes wet it is slippery
and soft
usually stable at 1.5 to I; silt pockets may slough rapidly where seepage
occurs
little difficulty at moisture contents near optimum; heavy tamping rollers
recommended
may be serious if substrata are silty
usually good below 36 in.; drying may be required to attain optimum
moisture content
no
excellent
12 in. or more of topsoil should be stripped to remove all organic compressible
soil below low fills; at high water contents soil becomes very unstable
under heavy construction traffic; raising the grade line 4 to 5 ft may
be preferable to stripping the topsoil
c
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69 MILFORD SILTY CLAY LOAM TO CLAY
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 10
NE 1/4, SW 1/4,
along k Sec 0.15 mi
N of SW Cor 0.5%
T33N, R9E, Sec 7, SE
1/4, SW 1/4, 0.1 mi
W of SE Cor Depres-
sional
T33N, R9E, Sec 18,
NW 1/4, NW 1/4, 0.1
mi N of SW Cor 0%/
T34N, RI4E, Sec 5
NW 1/4, NW 1/4, 0.1
mi W of NE Cor De-
pressional
T35N, RI2E, Sec I
SE 1/4, SW 1/4, SE
Cor 0.5%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
18-A 5-20 37 13 104 18
18-8 20-30 23 8 122 12
18-C 30-52 25 7 118 13
204-A 0-14 53 27 97 20
204-B 15-29 57 37 102 20
204-C 33-46 48 27 103 22
207-A 2-15 58 32 94 24
207-B 18-30 61 38 98 22
207-C 34-50 54 29 100 22
256-A 1-19 46 19 97 21
256-8 21-28 41 24 110 16
256-C 32-47 38 22 111 16
284-A 1-20 55 27 95 24
284-B 23-31 50 26 101 19
284-C 34-48 53 31 102 21
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 5p 24
Classification
AASHO USDA Unified
100 99 96 85 56 54 20 14 A-6(5)
100 98 97 93 81 50 46 21 16 A-4(3)
100 97 94 89 81 66 65 28 17 A-4(6)
100 98 97 92 92 70 54 A-7-6(18) C
100 98 97 95 94 70 54 A-7-6(19) SiC
100 99 99 98 96 75 58 A-7-6(16) C
100 97 94 91 90 76 65 A-7-6(20) C
100 98 96 94 93 85 70 A-7-6(20) C
99 99 98 98 95 93 91 91 85 71 A-7-6(19) C
100 99 97 93 82 81 49 36 A-7-6(13) SiCL
100 99 98 94 87 73 72 48 38 A-7-6(13) CL
100 99 98 93 84 67 66 42 34 A-6(ll) CL
100 99 98 96 94 62 48 A-7-6(18) SiC
100 99 98 69 55 A-7-6(17) SiC
100 99 98 98 67 SI A-7-6(19) SiC
CL
SC
CL-ML
CH
CH
CL
CH
CH
CH
OL
CL
CL
CH
CH
CH
Summary of Statistical Data
SIndex No. of
Horizon Property ample s
* ' Tested
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 21,
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2P
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2k
No. ofStandard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
50.0
23.6
97.3
21.5
99.9
99.6
97.7
83. 1
43.3
46.4
26.8
106.5
17.8
99.4
98.8
96.6
82.0
46.7
43.5
23.2
106.9
18.6
98.8
97.9
95. 1
84.1
46.2
17.3
31.7
4.0
11.7
0.1
0.3
1.1
19.4
44.6
32.1
45.7
8.9
22.7
0.9
1.4
3.0
25.3
43.5
28.2
42.1
6.7
21.2
1.4
2.6
4.7
19.3
45.8
73 HUNTSVILL; LOAM
Soil Association Area: KIV (9a)
Soil Group: Alluvial
Parent Material.: Medium-textured water-deposited
sediments
Pedological Profile Descripti
LL PI 
7
max
Horizon Description
% % pcf
Brown to yellowish 20-62 3-24 83-119
brown loam to sandy
loam
grading to
Yellowish brown to
grayish brown loam
below 6 to 12 in.
Topography: Nearly level, 0 to 0.5% slope
Surface Drainage: Slow
Internal Drainage: Medium
on and
OMC
%122'
12-27
Eigineering Characteristics
%< %< %< '%<
No. No. No. No.
4 10 40 200
100 99-100 91-100 42-100
% Clay Classification
(< 24)
AASHO Unified
15-28 A-7-5 OH
A-7-6 CL
A-6 OL
A-4 SM
- C Yellowish brown to
gray varying from
silty clay loam to
gravelly loam
19-43 4-21 101-120 12-20 99-100 99-100 92-99 42-85 14-35 A-6
A-4
Remarks: Occasionally lighter textured materials may be found at the surface; fine silts and clays
may be found at depths below 5 ft.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep fills and/or structures
0.5 to 3.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F2 to F '
to be expected in cuts below water table
seldom necessary; no difficulty above water table, dragline needed below
sheeting is usually required due to the high water table
at moisture contents near optimum, no difficulties; tamping, grid, or
pneumatic rollers acceptable
serious problem in cuts
generally good below 3 ft, but excavation below water table usually required
silty sand common; at depths below 5 ft, sandy gravel may sometimes be found
good to excellent; stripping may be difficult
18 in. or more of topsoil should be stripped under low fills to remove all
organic compressible materials; dragline required for stripping,
normally soil is unstable under heavy construction traffic; for medium
height fills, substrata strength should be investigated for base
failures; embankment slopes may require special protection due to
frequent flooding
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73 HUNTSVILLE LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5p 24
Classification
AASHO USDA Unified
T32N; R9E; Sec 24; 10-A 0-21 20 2 118 13
NE 1/4; NE 1/4; Cent.
of WE Cor. 0%
T33N, RIlE, Sec 2 238-A 3-22 54 20 91 25
SW 1/4, SE 1/4, 0.05
ml E of IW Corner 238-C 26-47 30 13 110 16
< 1%
T34N, R14E, Sec 13, 252-A 3-48 31 13 109 16
NW 1/4, SE 1/4, 0.1 mi
N and 0.05 ml W of SE 252-C 53-72 20 5 119 12
Corner 0.5%
T35N, RI2E, SE 15, 282-A 2-26 51 14 89 23
SW 1/4, NW 1/4, NW
Cor. 0% 282-C 29-46 39 16 104 19
T36N, R11E, Sec 6, 308-A 3-25 46 18 96 22
NW 1/4, SW 1/4, 0.1 mi
S of NW Corner 0% 308-C 28-48 36 18 108 17
100 99 90 68 37 35 19 14 A-4(0) SOL
100 98 94 85 83 38 24 A-7-5(15) SiL
100 99 99 94 85 58 54 30 24 A-6(6) L.
100 98 71 64 29 21 A-6(8)
100 95 82 45 43 20 14 A-4(2)
100 97 93 80 76 34 23 A-7-S(12) Si L
100 93 88 74 68 36 30 A-6(10) CL
100 98 95 89 87 40 26 A-7-6(13) SiL
100 98 94 78 75 38 29 A-6(II) CL
Summary of Statistical Data
No. of
Horizon Prope Samples
A LL 5
PI 5
7max 5
OMC 5
% < No. 4 5
% < No. 10 5
% < No. 40 5
% < No. 200 5
% < 2p 5
C LL 4
PI 4
7max 4
OMC 4
/ < No. 4 4
/X < No. 10 4
/o < No. 40 4
SNo. 200 4
S< 2. 4
Standard Coefficient Standard Limit of No. ofSamples
Deviation of Variation Error Accuracy Required
40.6 14.5 35.7 6.5 18.0 o5
13.5 7.1 52.3 3.2 8.8 16
100.5 12.4 12.4 5.6 15.4 48
19.7 5.2 26.6 2.3 6.5 9
100.0 0.1 0.1 0.0 0.1 1
99.7 0.3 0.3 0.2 0.4 1
96.4 3.8 4.0 1.7 4.8 5
72.4 20.8 28.7 9.3 25.8 133
21.4 4.3 20.0 1.9 5.3 6
31.2 8.3 26.5 4.1 13.2 28
12.8 5.8 45.8 2.9 9.3 14
110.4 6.4 5.8 3.2 10.3 17
16.0 2.8 17.3 1.4 4.4 4
99.8 0.3 0.3 0.1 0.5 1
99.6 0.7 0.7 0.3 1.0 1
:5.2 2.4 2.5 1.2 3.7 3
63.6 15.1 23.8 7.6 24.0 93
24.4 7.1 23.0 3.5 11.2 21
SK
OH
CL
CL
SM-SC
OH
CL
OL
CL
80 ALEXIS SILT LOAM
Soil Association Area: VIII (8a) Topography: Moderately sic
Soil Group: Brunizem Surface Drainage: Medium
Parent Material: Silty sediments, 0 to 3 ft, on Internal Drainage: Medium
stratified glacial outwash
Pedological Profile Description and Engineering Characteristics
oping, 3 to 8% slope
to rapid
LL PI 
7
max OMC % < % < % < % < % Clay Clas
Horizon Description No. No. No. No. (< 24A)
% % pcf % 4 10 40 200 AASH
. .- ..... NP or ..... . ... . .. . . . . ... . .. . . . ..
-A Brown to light brown 31-40 NP-12i 92-112 13-23 95-100 91-100 O80-100 39-87 7-26b A-4
silt loam
grading to
- Brown to yellowish
brown silt loam to
light silty clay loam
below 7 to 10 In.
B Yellowish brown clay 16-44 3-20 100-120 11-21 93-100 87-100 73-99 38-76 12-37 A-4
. loam to silty clay loam A-6
A-7-6
Yellowish brown sand NP or NP-23 104-123 9-19 82-100 75-99 61-85 21-64 3-31 A-6
loam to silty clay loam 32-37 A-2-4
A-4
sification
0 Unified
OL
ML
CL
SC
SM-SC
SC
SM
ML
CL
Remarks: Substrata are stratified silts, sands and gravels, sometimes capped by a reddish brown
gravelly clay loam.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, good drainage
medium to high susceptibility, F3
serious if sand or silt pockets are exposed
usually no difficulty, but material becomes slippery and soft when wet
stable at 1.5 to 1, but exposed silt strata slough rapidly where seepage
occurs
no difficulties if moisture content is near optimum; careful control especially
necessary with silty surface soil; tamping, grid or pneumatic rollers are
usually satisfactory
may be serious problem on both cut and fill slopes
generally good below 3 ft
poor to excellent depending upon the thickness of outwash and its silt content
fair to good depending upon slope and amount of erosion
normal 6 to 8 in. stripping of topsoil recommended below low fills; unstable
in shallow cuts under heavy construction traffic when wet; drains
should be used to prevent ponding of water on cut and fill surfaces
0-
10-
20-
* -* 
-
3o-30-
80 ALEXIS SILT LOAM
Test Data Summary
Sampling Location Sample Samp. LL PI 7d Opt.
and Slope and Depth. w
Horizon in. % % pcf %
T37N, RIOE, Sec 18 108-A 0-11 37 10 98 20
SW 1/4, NE 1/4, SW 108-8 13-24 47 21 98 22
Cor 6% 108-C 26-35 36 16 107 18
T33N, R9E, Sec 4, SW 208-A 2-13 39 9 96 21
1/4, SE 1/4, 0.1 mi 208-8 17-34 27 10 114 14
W and S of NW Cor 3% 208-C 37-49 NP NP 121 10
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50 Sp 24
100 96 94 92 91 37 28
100 99 97 88 82 78 78 46 40
96 91 85 79 60 49 42 36 22 20
98 93
100 94 78 57 54 22 14
100 92 76 55 52 31 22
91 87 75 30 17 16 10 8
Classification
AASHO USDA Unified
A-4(8) SiCL OL
A-7-6(14) C CL
A-6(3) GSaCL SC
A-4(4) L
A-4(4) L
A-2-4(0) LSa
T33N RI3E, Sec 7 248-A
NE 014, NW 1/4, 0.1 248-B
mi N and E of SW Cor 248-C
3%
T34N, RI3E, Sec 5 269-A
SW 1/4, SE 1/4, SE 269-8
Cor 2% 269-C
T35N, RIIE, Sec 14 293-A
NW 1/4, NE 1/4, 0.1 293-8
mi E and S of NW Cor 293-C
6%
0-10 NP NP 114 13
12-24 22 6 115 15
27-47 NP NP 121 10
1-14 36 6 100 18
17-33 24 9 113 14
36-48 34 19 109 15
2-19 32 8 103 18
22-33 29 12 110 15
36-43 33 12 110 i7
100 94 82 52 49 21 14
100 93 82 50 46 24 19
100 99 80 66 50 33 11 8
100 94 89 78 66 54 52 21 13
100 92 86 72 59 44 43 24 18
100 99 95 91 79 65 50 47 35 30
100 94 81 58 57 22 13
100 98 96 85 76 58 56 32 24
94 91 84 80 70 64 53 50 26 19
Summary of Statistical Data
.Index No. of
Horizon Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21u
LL
P I
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No 200
% < 2,
Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Required
35.9
6.5
102.3
18.1
98.9
97.8
91.1
62.8
16.7
30. 1
11.4
109.7
16.0
97.7
95.6
86. I
57.0
24.6
34.4
9.5
113.b
14. 1
91.2
87. 1
72.8
42.3
17.0
ML
SM-SC
ML
L OL
L SC
SaCL SC
A-4(3)
A-4(3)
A-4(3)
A-4(4)
A-4(2)
A-6(6)
A-4(5)
A-6(5)
A-6(4)
82 MILLINGTON LOAM
Soil Association Area: XIV (9a)
Soil Group: Alluvial
Parent Material: Medium-textured water-(
sediments
Pedological Profile
LL PI
Horizon Description
% %
Topography: Nearly level, less than 0.5% slope
Surface Drainage: Slow
Internal Drainage: Medium
Description and Engineering Characteristics
7
max OMC % < % < % < % <
No. No. No. No.
pcf % 4 10 40 200
% Clay Classification
(< 2,)
AASHO Unified
Dark brown to black
loam, sandy, silty
and mucky
grading to
Dark grayish brown
to black loam, sandy,
silty and mucky below
10 to 20 in.
33-65 9-22 82-104 i6-31 77-100 71-100 57-100 45-100 10-37
Mixed water-laid 15-80 4-19 60-122 8-45 95-100 94-100 88-100 37-96 15-27 A-4
sediments, sometimes A-5
highly organic or made A-7-5
up largely of snail
shells or shell fragments
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep fills and/or structures
1.0 to 3.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F ; occasionally very high, F4
to be expected in cuts below water table
seldom required; no problems above water table, dragline needed below
sheeting is necessary because of high water table
little difficulty at moisture contents near optimum; tamping, grid, or
pneumatic rollers usually acceptable
cuts are seriously eroded
usually good below 3 ft, but excavation beneath water table is required
generally poor, but in some areas sandy gravel may be found at depths
below 5 ft
good to excellent; stripping may be difficult
18 in. or more of topsoil should be stripped below low fills to remove
all compressible organic material; unstable under heavy construction
traffic; stripping requires dragline operation; frequetl flooding
may make embankment protection necessary
A-7-5 OL
A-6 OH
A-7-6 CL
SM
82 MILLINGTON LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 3
SE 1/4, SE 1/4, SW
Cor 0.5%
T34N, R9E, Sec i7
NW 1/4, SW 1/4, SW
Cor 0%
T37N, RIOE, Sec 6
SW 1/4, SE 1/4, 0.1
mi N of SW Cor 0%/
T32N, R9E, SW 1/4
SW 1/4, 0.05 mi W
of SE Cor <1%
T32N, RIOE, Sec 23
SE 1/4, SW 1/4, 0.1
mi E of SW Cor 0%
Sample Samp. LL PI 7d Opt.
and Depth.
Horizon in. % % pcf %
54-Al 3-:6 50 14
54-A3 16-22 50 17
57-Al 0-15 63 23
57-A3 15-44 63 22
113-A
113-CI
I 13-C2
2-12 54
12-18 41
18-28 49
Mechan;cal Analysis
Percent Finer
No. No. No. No. No.
i" /2" 4 10 40 60 200 50 S5 2.
Classification
AASHO USDA Unified
88 28 100 99 98 96 36 32 73 68 26 17 A-7-5(l) SiL
91 26 100 98 '94 91 78 71 63 61 27 18 A-7-5(10) L
84 29 97 97 97 96 95 94 92 92 54 36 A-7-5(17) SiCL OH
100 98 97 94 94 52 35 A-7-5(17) SiCL OH
15 97 22 96 83 73 66 51 48
13 109 16 90 76 58 48 34 31
18 92 26 100 98 96 95 91 88
221-A 1-13 33 11 104 15
221-C 16-38 24 8 112 14
223-A 1-9 45 15 93 23
223-Cl 11-16 28 5 104 18
223-C2 21-39 69 10 70 40
43 20 14
26 12 10
78 32 24
A-7-5 (4)
A-2-7 (0)
A-7-5(13)
100 99 92 69 66 30 20 A-6(7)
100 98 84 43 40 21 16 A-4(2)
GL SM
Very GM
GL
SiL ML
L CL
SaL SC
100 99 98 96 93 38 27 A-7-6(11) SiCL OL
100 99 96 92 83 74 22 18 A-4(8) SiL ML
100 94 86 75 70 28 22 A-5(12) L MH
Summary of Statistical Data
No. of
Horizon Property Samples
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2N,
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
Standard Coefficient Standard Limit of NoS 
of
Mean ofVariation Error Accuracy Sampes
Deviation of Variation Error Accuracy Required
48.9
15.7
93.0
23.4
93.5
91.7
86.0
75. 1
22.8
47.2
11.9
91.3
26.6
98.7
98.2
94. 1
66.4
20.8
83 HAGENER LOAMY SAND
Soil Association Area: Xl (7a)
Soil Group: lntergrade, Regosol-Brunizem
Parent Material: l'ater-laid ano wind reworked sands
Topography: Nearly level to strongly sloping, 0 to 18
Surface Drainage: Mediun to very rapid slope
Internal Drainage: Rapid to very rapid
Pedological Profile
LL PI
Horizon Description
% %
.A I Light brown to dark NP NP
grayish brown loamy
sand
- grading to
- A Yellow to brownish NP-* NP
yellow medium sand
below 12 to 18 in.
Description and
7max OMC
pcf %
103-118 11-13
105-117 11-13
Engineering Characteristics
%< %< %< % <
No. No. No. No.
4 10 40 200
100 100 93-100 2-28
100 99-100 94-100 0-46
% Clay Classification
(< 24)
AASHO Unified
2-9 A-2-4 SM
A-3 SP-SM
0-19 A-2-4 SP-SM
A-3 SM
A-4 CL
Remarks: Occasionally fine-grained materials (usually A-4) may be encountered at depths as shallow
as 4 to 5 ft.
* Insufficient data to provide upper range.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 2.0 ft
below 6 ft, good drainage
low to high susceptibility, F2 to F
no difficulty except in very deep cuts which extend below the water table
no difficulty above water table) deep cuts below water table may require
dragline operations
stable at 1.5 to 1, sheeting may be required below water table
moisture content should be closely controlled; grid or pneumatic rollers
generally acceptable; vibratory equipment may be advantageous
wind and water erosion both serious problems; protection required
generally good
good source of medium to fine sand with some silt
poor
only stripping of vegetation required beneath low fills; soil becomes very
unstable under heavy construction traffic whether dry or saturated
!
88 HAGENER LOAMY SAND
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50iu 54 24
Classification
AASHO USDA Unified
T32N; R9E; Sec 24; 9-Al 4-15 NP NP 112 12
SW 1/4; SW 1/4; 0.1 mi 9-A3 15-45 NP NP 109 12
N of SW Cor., 3% 9-C 45-63 NP NP 108 12
T34N; R9E; Sec 2; 14-Al 2-14 NP NP 104 13
SE 1/4; NW 1/4; 0.2 mi 14-A3 34-51 NP NP 107 11
W of Sec line; 1.5% 14-C 51-77 NP NP 118 11
T33N; R9E, Sec 19; 27-Al 4-54 NP NP 109 11
NE 1/4; 150' N of SE 27-A3 68-92 NP NP 113 11
Cor. 2%
T32N; RIOE; Sec. 33; 70-Al 0-15 NP NP 118 11
SE 1/4; NE 1/4; NE Cor 70-A3 15-36 26 10 117 12
1%/
T32N, RIOE, Sec 35 219-Al 4-15 NP NP 110 12
SE 1/4, NE 1/4, 0.1 219-A3 18-39 NP NP 110 12
mi N of SW Corner
3%
100 99 86 20 18 10 7 A-2-4(0) LSa
100 99 82 11 10 7 6 A-2-4(0) Sa
100 99 99 98 97 78 17 11 7 6 A-2-4(0) LSa
100 94 57 6 6 5 4 A-3(0) Sa
100 98 71 7 7 5 4 A-3(0) Sa
100 99 96 95 86 57 16 14 9 8 A-2-4(0) LSa
100 94 67 8 7 5 3 A-3(0) Sa
100 94 73 12 11 6 5 A-2-4(0) Sa
100 98 75 28 24 10 8 A-2-4(0) SaL
100 99 96 83 52 46 26 21 A-443) SaCL
100 99 82 14 10 6 5 A-2-4(0) Sa
100 99 86 12 8 6 6 A-2-4(0) Sa
Summary of Statistical Data
SNo. of
Horizon Index Samples
Property Tested
A LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
A LL3  
P
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
No, of
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
0
110.6
11.9
loo .0
100.0
936.9
15.0
5.6
2.0
111.1
99.9
99.8
97.4
18.7
8.7
4.7
5.6
0
0
2.8
60. S
40.4
223.6
3.5
5.8
0.2
0.4
2. 1
99.2
81.7
SM
SP-SM
SM
SP-SM
SP- SM
SM
SP-SM
SM
SM
CL
SM
SP-SM
99 MAUMEE FINE SANDY LOAM
Soil Association Area: XI (7a)
Soil Group: Humic-Gley
Parent Material: Water-deposited sand and fine sand
Topography: Depressional to nearly level, 0 to 0.5S
Surface Drainage: Slow
Internal Drainage: Slow to rapid
Horizon Descripti
Dark brown to bl
fine sandy loam
loamy fine sand
grading to
Gray (often mott
yellow) fine san
below 10 to 20 i
Gray sand and fi
sand. Occasioni
concretionary la
coarse sand or g
may be found bel
4 ft.
Pedological Profile Description and Engineering Characteristics
LL PI 7ma
x  OMC % < % < % < % <
on No. No. No. No.
% % pcf % 4 10 40 200
ack NP-* NP 96-121 10-21 100 100 94-100 19-40
to
tled NP-* NP 114-123 10-13 100 99-100 93-100 15-37
d
n.
ne NP NP 106-119 10-14 90-100 94-100 82-100 10-30
al
*yers;
ravel
ow
% Clay Classification
(< 24)
AASHO Unified
4-13 A-2-4 SM
A-4
5-15 A-2-4 SM
A-4 SM-SC
3-12 A-2-4 SM
SW-SM
Remarks: Occasionally fine-grained materials (usually A-4) may be encountered at depths as
shallow as 4 to 5 ft.
* Insufficient data to provide upper range.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, poor drainage
medium to high susceptibility, F ; sometimes very high, F4
to be expected in cuts below the water table
dragline operations may be required because of normally high water table
stable at 1.5 to I above water table; sheeting may be required below water
table
moisture content must be closely controlled; grid or pneumatic rollers are
usually acceptable
exposed slopes may require protection from both water and wind action
fair to good
good source of sand below 2 ft
good to fair
elevation of the grade line is preferable to stripping of topsoil unless
peat is present at the surface; l ight construction equipment is useful
for placing a working layer of fill without destroying the stability
of the natural ground; surface very unstable under heavy construction
traffic
£ -
-530-
.C
I
89 MAUMEE FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 30,
NW 1/4, SW 1/4, NW
Corner
0%
T32N, R9E, Sec 22,
NE 1/4, NW 1/4, NW
Corner 0.25%
T33N, R9E, Sec 28,
NW 1/4, SW 1/4, NW
Corner 0.5%
T32N, RIOE Sec 33,
SW 1/4, NE 1/4, NE
Cor. 0,5%
T32N, R9E, Sec 28,
SE 1/4, SE 1/4, NE
Corner 0.25%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
I-Al 4-16 NP NP 104 18
I-A3 16-21 NP NP -- --
I-C 22-46 NP NP 108 14
19-Al 5-13 NP NP 97 20
19-A3 17-37 NP NP 115 12
19-C 42-66 NP NP 107 11
26-Al 10-16 NP NP 112 15
26-A3 18-4-8 NP NP 122 10
26-C 48-68 NP NP 113 12
72-Al 0-10 NP NP 120 10
72-A3 13-32 NP NP 120 10
72-C 34-47 NP NP 116 12
86-Al 6-14 27 5 110 15
86-A3 18-35 24 4 117 12
86-C 35-45 HP NP 117 14
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50 5 2P
Classification
AASHO USDA Unified
100 99 61 28 26 12 9 A-2-4(0) SaL
100 99 71 22 21 13 10 A-2-4(0) SaL
100 98 60 23 16 7 6 A-2-4(0) LSa
100 99 89 34 28 11 9 A-2-4(0) SaL
100 88 30 24 12 10 A-2-4(0) SaL
100 87 21 12 5 5 A-2-4(0) Sa
100 93 74 25 25 10 6 A-2-4(0) SaL
100 92 70 22 22 12 10 A-2-4(0) SaL
99 99 99 98 82 49 11 10 5 5 A-2-4(0) Sa
100 99 76 21 19 7 4 A-2-4(0) LSa
100 99 79 18 15 7 5 A-2-4(0) LSa
100 99 70 17 14 12 12 A-2-4(0) LSa
100 99 88 40 33 16 12 A-4(1) SaL
100 99 98 88 38 31 17 14 A-4(1) SaL
100 98 94 88 77 30 24 13 II A-2-4(0) SaL
SA
SM
SM
SM
SK
SM
SK
SM
Sw- SM
SM
SM
SM
Sm4
SM- SC
SM
Summary of Statistical Data
HoriIndex No. of
Horizon Po
e  
Samples
Property Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
A 2  LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
Standard Coefficient Standard Limit of No. of
Mean Deviation of Variation Error Accuracy Required
I.0
108.6
15.5
100.0
100.0
97.9
29.7
8.1
0.8
118.5
11.2
99.9
99.7
97.5
26.1
9.8
0
112.3
12.4
99.4
98.4
93.6
20.3
7.7
223.6
8.2
23.2
0
0
2.6
45.0
38.4
223.6
2.7
9.8
0.1
0.4
3.4
30. 1
34.5
4.0
11.6
0.9
2.8
8.4
34.5
40.9
93 RODMAN GRi-VcLLY LOAM
Soil Association Area: IX (la) Topography: Steep slopes, 4 to'30% + slope
Soil Group: Regosol Surface Drainage: Rapid to very rapid
Parent Material: Gravelly loam material, 0 to I ft. Internal Drainage: Rapid to very rapid
on loamy gravel
Pedological Profile Description and Engineering Characteristics
LL PI Ymax OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 2')
% % pcf % 4 10 40 200 AASHO Unified
- A Dark brown gravelly
loam
26-58 7-20 
9
0-i12 12-25 64-100 59-100 47-96 34-88
Varicolored gravels, 24-55 NP-29 88-130
usually more than
60% limestone, dolo-
mite, or both with
some sand and finer
material.
8-23 0-87 0-82 0-70 0-58
10-28 A-7-5 SM
A-6 OL
A-4 GC
CL-ML
0-34 A-2-4 GM
A-7-6 GP
A-2-7 GP-GC
A-I-a CH
Remarks: The texture and classification of the upper C horizon vary with 
the thickness of the
silty sediments or the presence of a developmental (beta) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep cuts and fills
0 to 0.5 ft
usually below 6 ft, good drainage
low to medium, FI to F2 ; sometimes high, F3
no problem unless cuts are made below water table
little difficulty during all seasons; occasional large boulders
stable at 1.5 to I, or steeper; silt or sand strata slough where seepage
occurs
generally presents no problems; tamping or vibrating rollers recommended
exposed silt or sand pockets erode rapidly
good to excellent
silty gravel in upper zones, abundant gravel and occasional sand below
18 in.
generally only vegetation need be stripped beneath low fills; occasional
large boulders may present excavation problems
93 RODMAN GRAVELLY LOAM
Test Data Summary
Sampling Location
and Slope
T32N, RIOE, Sec 33
SW 1/4, NE 1/4, NE
Cor 0.5%
T37N, RIOE, Sec 26
NW 1/4, SW 1/4, 0.1
mi E of NW C.r 20%
T36N, RIOE, Sec 33
NW 1/4, NE 1/4, 0.1
mi W of NE Cor 2%
T34N, R9E, Sec 7,
NE 1/4, NW 1/4,
NE Cor 5%
Sample Samp.
and Depth.
Horizon in.
LL PI 7d Opt.
w
% % pcf %
52-A 0-7 27 7 109 14
52-C1 7-20 54 32 92 23 95 91
52-C2 30-46 NP NP 130 10 72 53
52-C3 62-70 NP NP 124 12 85 69
148-A 0-7 40 17 106 17 80 72
148-C 9-27 28 7 130 10 69 52
160-A 1-9 49 18 97 22 98 95
160-C 12-20 41 11 103 18 69 58
184-A 0-5 38 12 104 17 100 97
184-C 9-28 30 6 115 13 55 48
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 5p 2p
100 99 98 97 89 86 33 22
85 81 71 66 59 58 43 38
34 27 13 8 7 6 2 1
51 40 9 6 5 4 2 2
65 63 57 55 49 46 23 17
32 24 11 9 7 6 3 2
93 90 78 75 71 71 36 28
50 47 39 38 35 32 14 10
94 89 68 57 47 46 20 14
43 40 28 25 20 19 7 5
Classification
AASHO USDA Unified
A-4(8) SiL
A-7-6(14) C
A-l-a(O) Very
GLSa
A-l-a(O) Very
GSa
A-6(5) GL
A-2-4(0) Very
GSaL
CL-ML
CH
GW-GH
GP
GC
GP-GC
A-7-5(12) CL OL
A-2-7(0) Very GL GM
A-6(3) L
A-2-4(0) Very
GSa L
T35N, RIOE, Sec 20
SW 1/4, NW 1/4, 0.1
mi W and S of NE Cor
5%
191-A 1-10 55 14 90 25
191-C 12-22 45 2 107 16
89 80 75 69 58 55 50 48 20 15
Summary of Statistical Data
. ndex No. of
Horizon Property Samples
Property Tested
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2Vp
Standard Coefficient Standard Limit of 
N o 
of
Deviation of Variation Error Accuracy Samples
Required
41.8
13.5
101.2
18.9
85.6
82.0
71.8
61.2
19. 1
39.4
11.8
109.2
15.9
41.9
38.4
29.9
24.2
11.2
26.2
32.4
7.5
23.6
17. 1
19.0
23.6
30.2
31.5
26.9
97.6
13. 1
32.6
73.3
78. 1
92.0
96.7
138.0
A-7-5(6)
A- -a(O) GL 
SM
GP
102 LAHOGUE LOAM
Soil Association Area: VIII (8 a)
Soil Group: Brunizem
Parent Material: Silty water-deposited sediments 3 to
5 ft. on sands
Pedological Profile Description and Eng
LL PI Ymax OMC %
Horizon Description Ni
% % pcf %
Brown to very dark 19-43 NP-16 94-119 11-23 99-
brown loam to fine or
sandy loam to fine
sandy clay loam
grading to
Dark grayish brown
to very dark brown
loam below 6 to 12 in.
Grayish brown to
yellowish brown clay
loam to fine sandy
clay loam
Gray to grayish-
brown loamy sand
to fine sand
15-36 NP-17 107-126 10-16 96-
NP orNP-
16-29 NP-Il 118-122 10-13 88-
Topography: Very gently sloping, 0 to 2o slope
Surface Drainage: Slow to medium
Internal Drainage: Medium
ineering Characteristics
< % < % < % < % Clay Classification
o. No. No. No. (< 21)
4 10 40 200 AASHO Unified
100 98-100 92-98 16-67 8-20 A-2-4 SM
A-7-6 SM-SC
A-6 SC
OL
100 93-100 81-100 11-72 10-29 A-2-4 SM
A-4 SC
A-6 CL
100 84-99 74-97 11-59 8-18 A-2-4 SM
A-4 SC
CL-ML
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
0 to 3 ft, very poor drainage
low to high susceptibility, F2 to F3 ; occasionally very high, F4
to be expected in cuts below water table
little difficulty; soil becomes slippery and soft when wet; dragline
operation usually required
stable above water table at 1.5 to 1; sheeting probably necessary below
water table
no problems if moisture content is maintained near optimum; grid or
pneumatic rollers are acceptable
serious problem in both cut and fill areas
generally good below 3 ft
variable from poor to good for medium to fine sand depending on silt content
and thickness of sandy outwash
generally good
normal 6 to 8 in. of topsoil stripping recommended beneath low fills; soil
unstable when wet under heavy construction traffic; surface drains
should be provided to prevent water standing on cut and fill surfaces
0-
10-
20-
30-
a.
a
-
102 LAHOGUE LOAM
Test Data Summary
Sampling Location
and Slope
T32N. R9E, Sec. 2;
SE 1/4, NE 1/4, NE Cor
Cent.
0.5%
T32N; R9E. Sec. 5, NW
1/4, NE 1/4, 0.2 mi. S
of NE Cor
0.5%
T33N, R9E; Sec. 35,
NE 1/4, SW 1/4, SW Cor
1%
T33N, R9E, Sec. 16, SE
1/4, NE 1/4, 0.05 mi N
of SE Cor
1%
T33N, RIOE, Sec. 34,
NW 1/4, SE 1/4, 0.1 mi
W of SE Cor
2%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
13-A 5-12 24 2 112 14
13-8 23-36 19 2 121 1
23-A 10-16 34 14 109 16
23-B 16-28 27 10 118 13
23-C 28-40 26 10 121 13
35-A 3-13 29 4 108 17
35-B 19-35 20 1 120 12
35-C 35-57 17 NP 121 10
212-A 0-13 25 5 113 14
212-B 16-27 24 8 118 12
212-C 30-43 NP NP 120 11
220-A 1-11 44 14 91 23
220-B 14-26 37 16 105 17
220-C 31-39 23 6 118 12
No.
I" 1/2" 4
Mechanical Analysis
Percent Finer
No. No. No. No.
10 40 60 200 504 5p 
2
p
Classification
AASHO USDA Unified
100 94 75 28 27 14 10 A-2-4(0) SaL
100 99 95 94 80 58 25 23 16 14 A-2-4(0) SaL
100 99 98 93 87 43 42 23 16 A-6(3)
100 98 96 89 74 40 40 24 19 A-4(l)
100 98 93 88 80 68 46 46 22 15 A-4(2)
SaL SC
SaCL SC
L SC
100 95 80 32 28 12 9 A-2-4(0) SaL
100 94 78 26 24 16 14 A-2-4(0) SaL
99 95 90 89 81 65 21 18 11 10 A-2-4(0) SaL
!00 97 75 33 32 18 15 A-2-4(0) SaL
100 97 78 39 38 24 19 A-4(l) SaL
100 99 99 97 77 21 20 13 11 A-2-4(0) SaL
100 98 90 72 63 27 19 A-7-6(10) L
100 98 92 77 74 36 30 A-6(ll) CL
96 95 94 91 86 75 51 45 19 17 A-4(3) L
SMd
SMd
SMd
SM-SC
SC
SM
OL
CL
CL-ML
Summary of Statistical Data
Sindex No. of
Horizon Property Samples
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 241
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Samples
Required
31.0
7.8
106.4
16.9
99.5
99.3
95.4
41.4
14.0
25.6
7.5
116.2
12.9
98.7
97.7
91.6
41.7
19.4
22.4
4.0
120.2
11.4
93.9
91.8
86.0
34.9
13.2
103 HOUGHTON MUCK
Soil Association Area: VI II (8 a) 1,11 (3a)
Soil Group: Bog
Parent Material: Organic matter and silty sediments
Topography: Usually depressional, 0 to 0.5Y slope
Surface Drainage: Very slow to ponded
Internal Drainage: Very slow to none
Pedological Profile Description and Engineering Characteristics
Horizon Descriptii
LL PI ymax OMC % < % < % <
on No. No. No.
% % pcf % 4 10 40
% Clay Classification
(< 24)
AASHO Unified
Black or very
dark brown organic
matter or organic
silt
Insufficient data available to estimate the average properties of
this organic soil.
Brown peat overlying
soft gray marl or
calcareous fine-grained
sediments at any depth
below 3 ft.
Remarks: Depth to drift or bedrock variable
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
this material should be avoided if possible; if crossing is necessary,excavate
all soft organic soil and fill with good borrow
1.0 to 3.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
to be anticipated in cuts below the water table
no difficulty; dragline is usually required
temporarily stable at 1.5 to 1; deep cuts may require sheeting
not suitable for borrow
no problem since cuts are only open temporarily
no
no
good
to provide a stable base for fill, all organic material and soft sediments
should be excavated; in order to determine depth of compressible
material within the right -of-way line, a detailed exploration should
be conducted; special swamp treatment methods may be needed for deep
deposits
0-
I0-
20-
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1j3 HOUGHTON 'UCK
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
l" 1/2" 4 10 40 60 200 SO 5p 2a
Classification
AASHO USDA Unified
T37N, RIOE, Sec 3,
SE 1/4, NE 1/4, 0.2 mi
W and 0.15 mi S of NE
Cor, 0%
T34N, RISE, Sec 30,
NE 1/4, NW 1/4, 0.1
mi N of SW Cor, Dep.
T35N, RIIE, Sec 6,
NE 1/4, SE 1/4, 0.1
mi N of SE Cor, 0%
T36N, R9E, Sec 1,
NE 1/4, NW 1/4, 0.1
mi W of NE Cor, Dep.
T35N, R9E, Sec 2,
NE 1/4, SE 1/4, NE
Cor, Oep.
121-Al 4-19 67 22
121-A2 19-48 60 8
273-A 1-21 52 18
273-D 30-48 141 10
301-A 3-27 31 9
301-CI 30-51 39 13
301-C2 54-73 36 11
316-A 1-18 158 NP
316-CI 21-42 39 15
316-C2 54-72 64 17
317-A 2-17 126 16
317-C) 20-46 184 NP
317-C2 46-66 130 NP
Summary of Statistical Data
No. of
Horizon Sampleszon Property Tested
* ' Tested
Standard Coefficient Standard Limit of
Deviation of Variation Error Accuracy
Insufficient Data Available for Statistical
Analysis of this Soil Type
No. of
Samples
Required
130 PITTdOOD FINE SANDY LOAM
Soil Association Area: XI (7a)
Soil Group: Humic-Gley
Parent Material: Sandy water-deposited sediments
Topography: Nearly level to depressional, 0 to 1I
Surface Drainage: Slow slope
Internal Drainage: Medium
Pedo
Horizon Description
- A Dark brown to black
fine sandy loam
grading to
Dark gray to pale
yellowish gray loamy
fine sand below 6 to
20 in.
logical Profile
LL PI
% %
NP or* NP-14
35-40
Description and
7
max OMC
pcf %
98-112 14-20
Engineering Characteristics
%< %< % < %<
No. No. No. No.
4 10 40 200
99-100 99-100 93-100 22-51
% Clay Classification
(< 24)
AASHO Unified
3-16 A-2-4 SM
A-6 CL
A-4
- 6 Gray to grayish black
- loam to fine sandy
clay loam to clay
loam
~C Gray and mottled
fine sand
NP or NP-ll 111-119 11-13 99-100 99-100 94-100 18-49 3-21 A-2-4
18-31
A-4
NP-** NP-6 109-125 10-13 94-100 91-100 79-100 12-37 3-12 A-2-4
*Indicates range of two values only.
**Insufficient data to provide upper range.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, poor drainage
medium to high susceptibility, F3 ; sometimes very high, F4
expected in cuts below water table
dragline operations may be required because of normally high water table
stable at 1.5 to I above water table; below water table sheeting is
necessary
close control of moisture content is required; pneumatic or grid rollers are
usually acceptable
slopes are subject to both water and wind action
fair to good
variable from poor to good for medium to fine sand, depending on silt content
and thickness of sandy outwash
fair to good
under low fills, 6 to 8 in. of topsoil should be stripped; surface becomes
untable under heavy construction traffic; in cuts below ,jater table,
surface drains must be car(fully maintained
S -
u
£
0.
SM
SC
SM
SAM- SC
\
130 PITTWOOD FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 26
SW 1/4, SW 1/4, SE
Cor Exact, 0 5%
T32N, R9E, Sec 3
NW 1/4, NL 1/4, SE
Cor 0.5%
T33N, R9L, Sec 33,
SW 1/4, SL 1/4, SW
Cor 0%
T32N, RIOE, SLc 30
NE 1/4. SL 1/4, SE
Cor 0%
T32N, RIOE, Sec 18
SW 1/4, NE 1/4, 0.1
mi t of NW Cor 2%
Sample Samp. LL PI 7 Opt.
and Depth, w
Horizon in. % % pcf %
4-13 NP NP 109 16
17-27 NP N° 116 12
27-47 NP NP 109 12
22-A 6-12 40 12 98 20
22-6 16-30 26 8 -- --
22-C 30-41 25 7 124 10
31-A 4-13 35 11 103 19
31-B 13-23 28 10 113 13
31-C 23-52 NP NP 118 12
58-A 4-17 NP NP Ill 15
58-B 18-41 19 NP 118 12
58-C 46-69 NP NP 118 12
230-A
230-B
230-C
2-16 NP NP 104 16
19-30 NP NP 112 12
33-48 NP NP 117 10
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 501 51 2p
Classification
AASHO USDA Unified
100 98 80 31 26 12 9 A-2-4(0)
100 98 78 24 20 10 8 A-2-4(0)
100 98 79 17 11 7 6 A-2-4(0)
100 99 98 92 76 38 36 16 11II A-6(l)
100 99 99 94 78 36 34 19 15 A-4(0)
100 98 93 90 78 64 30 29 15 12 A-2-4(0)
100 97 87 51 45 21 17 A-6(4)
100 99 90 50 44 24 21 A-4(3)
100 99 87 52 14 10 6 6 A-2-4(0)
100 99 85 24 20 8 5 A-4(0)
100 99 86 33 26 12 10 A-2-4(0)
100 99 99 98 85 34 24 10 8 A-2-4(0)
100 98 82 39 34
100 98 80 24 21
100 98 79 29 22
8 6 A-4(l)
8 5 A-2-4(0)
6 5 A-2-4(0)
SaL SM
LSa SM
Sa SM
SaL ML-OL
SaCL SC
Sa SM
LSa SM
SaL SM
SaL SM
SaL SM
LSa SM
LSa SM
Summary of Statistical Data
.Index No. of
Horizon Property Sampes
Property Tested
LL
PI
7max
OMC
No. 4
No. 10
No. 40
No. 200
24
LL
PI
7max
OMC
No. 4
No. 10
No. 40
No. 200
24
LL
PI
ymax
OMC
No. 4
No. 10
No. 40
No. 200
2,
Standard Coefficient Standard Limit of 
No
. of
Deviation of Variation Error Accuracy Requred
Required
4.7
104. .9
17.0
99.9
99.7
96.9
36.6
9.5
24.3
3.6
114.7
12.3
99.8
99.7
97.5
33.4
11.7
1.4
117.2
11.3
98.4
97.6
91.9
24.6
7.3
137.5
4.8
13.3
0.3
0.7
2.6
27.4
49.6
19.2
139.8
2.4
6.5
0.4
0.6
2.3
32.2
52.4
223.6
4.6
8.5
3.3
4.6
9.8
35.4
39.8
131 ,..LVIN FINE SANDY LCAM
Soil Association Prea: ( 17b)
Soil Group: Gra%-Brown ;odzolic
Parent Material: ,ater-laid and wind-laid sandy
sedi nents
Pedological Profile Descript
LL PI ?max
Horizon Description
% % pcf
, • , , , , , NP or ... ... ..
-A Grayisn yellow, ire 29 NF-4 104-12
sandy loam
grading to
- Yellow to light brown-
- ish yellow loamy fine
sand to fine sandy
loam below 3 to 6 in.
Brownish yellow to
yellow clay loam to
fine sandy clay loam
Yellowish-brown
loamy fine sand with
some gravel
Topography: Moderatel sloping, 2 to 7 + s.cpe
Surface Drainage: Medium to rapid
Internal Drainage: Mediunm
ion and
OMC
%
0 9-17
NP or NP-18 105-127 7-1818-38
NP or NP-18
17-36
Engineering Characteristics
%< %< % < %<
No. No. No. No.
4 10 40 200
100 99-100 95-100 19-99
100 100 94-100 14-91
107-122 9-18 94-100 91-100 77-100 16-69
% Clay Classification
(< 24)
AASHO Unified
0-19 A-4 SM
A-2-4 ML
OL
1-37 A-2-4
A-6
A-4
6-30 A-2-4 CL
A-4 SM
A-6 SC
SM- SC
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow cuts and fills
0.5 to 1.5 ft
3 to 6 ft, good drainage
medium LJ very hi h susceptibili:, F 1 t F
to be expected where cuts extend below watsr table
usually no difficulty; surface may become slippery and soft when wet
stable at 1.5 to I; sheeting may be required below water table
moisture content must be carefully maintained near optinum; grid or pneumatic
rollers are generally acceptable
exposed slopes are subject to both winj and water action; protection required
fair to good
fair to good for silty sand
poor
depending on organic content, 0 to 6 in. of topsoil shoulu be stripped beneath
low fills; -urface becomes unstable under heavy construction traffic,
whether dry or saturated
0-
10-
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I,! ALVIN FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp, LL PI 7d OPL.
and Depth.
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" /2" 4 10 40 60 200 50U, 5p 2,u
Classification
AASHC USDA Unified
T33N, R9E; Sec. 36, 37-A 2-11 NF NP 115 11
SE 1/4, NE 1/4, 0.1 mi. 37-8 11-25 NP NP 123 9
W of NE Cor 37-C 25-56 NP NP 114 12
T32N, RjL, Sec. I1 JE-A 2-22 1; I 120)
NL 1/4, NE 1/4, SW Cur.;, 8-B 22-J, NP Nr 123
3% 38-C 3d-56 25 8 116
100 96 91 32 21 0 0 A-2-4(C) LSa
100 95 80 31 27 11 7 A-2-4(0) SaL
100 95 76 17 13 7 5 A-2-4(0) LSa
100 99 95 83 44 -4 13 8 A-4(2) SaL
100 91 79 28 23 12 9 A-2-4(0) SaL
100 98 97 87 72 31 28 22 20 A-2-4(0) SaCL
T32N, RIOL; Sec. 29; 6J-A
NE 1/4, SL 1/4, SE Cor., 63-B
5% 63-Cl
6J-L2
T32N, RIOE, Sec 16, 21 -A
SE 1/4, NE 1/4, 0.)5 mi 21l-B
N of SE Corner 7% 218-C
T32N, RIOE, Sec 17, 229-A
SW 1/4, SW 1/4, NW Cor. 229-8
2% 229-C
4-17 22 NP
17-44 20 2
44-55 20 5
55-75 25 7
2-2j 2ý 4 106
2 -Ja- 31 13 110
42-60 24 9 115
1-25 25 3 107
25-43 33 16 107
4b-o4 36 18 106
100 98 85 42 33 10 7 A-4(1)
10 98 84 41 32 17 15 A-4(1)
100 99 39 96 82 48 43 20 16 A-4(3)
100 98 97 92 86 73 72 32 23 A-4(8)
100 99 97 89 78 24 16 A-4(8)
130 97 85 76 33 28 A-6(9)
100 97 88 58 52 25 22 A-4(5)
100 99 96 88 82 24 16 A-4(8)
100 97 90 77 74 40 35 A-6(10)
97 96 93 89 76 69 58 55 31 27 A-6(8)
Surm ary I. Statistical Data
Horzn Inde Satples
P c'rty Ttcted
LL
PI
7max
OMC
% < No. 4
s% < o. 10
% No. 4
S No.
% 2p
LL
P I
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2,.
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% 2 
No of
Standard Coefiicient Standard Limit of SamplesDeviation of Variation Error Accuracy Required
21 .8
I .
112.0
13.0
99.9
99.7
37.5
59. 1
9.2
27.8
6.3
116.3
12.4
99.9
99.9
96.9
52.3
18.9
26.1
8.1
114.6
13.4
98. I
97.0
90.3
42.4
17.9
2 1 .6
120.8
5.2
19.4
0.2
0.4
1.8
46.8
73.0
25. 1
124.8
6.5
28.6
0. 1
0. 1
1.9
51.1
64.5
25.3
81.8
4.7
1 .2
3.0
4.6
10.0
42.4
45.7
SaL SIM
SaL SM
SaL SM-SC
SiL CL
SiL ML
CL CL
L CL
132 STARKS SILT LOAM
Soil Association Area: VIII (b)
Soil Group: Gray-Brown rodzolic
Parent Material: Silty sediments, 0 to 3 ft, on
stratified, medium textured outwash
Pedological Profile Description and
LL PI 
7
max OMC
Horizon Description
% % pcf %
Dark yellowish gray NP or NP-12 95-117 11-22
to brownish gray silt -
loam
grading to
Yellowish gray to
light brownish gray
silt loam below
5 to 8 In.
Mixed gray and yellow- 23-43
ish brown silty clay
loam
Mixed brown, dark 18-41
yellowish brown and
grayish brown stratified
loam, silt loam, sandy
loom, and sandy clay
loam.
Topography: Nearly level to very gently sloping, 0 to
Surface Drainage: Slow to medium 2L slope
Internal Drainage: Slow to medium
Engineering Characteristics
% < %< % < % <
No. No. No. No.
4 10 40 200
100 99-100 97-100 57-100
7-24 99-118 13-21 100 100 94-100 50-99
3-23 104-120 11-19 97-100 92-100 81-100 35-80
% Clay Classification
(< 21)
AASHO Unified
12-19 A-4 OL
A-6 ML
19-39 A-6 CL
A-4 CL-ML
16-35 A-4 CL
A-6 SM-SC
SC
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, fair to poor drainage
medium to high susceptibility, F3 ; occasionally very high, F4
no difficulty unless cuts penetrate below water table
little difficulty above water table; below water table dragline may be
requi red
usually stable at 1.5 to 1, but exposed silt pockets slough where seepage
occurs
little difficulty for moisture contents near optimum; pneumatic, grid, or
tamping rollers are acceptable
may be a serious problem on both cut and fill slopes
generally good
generally fair to poor; in some areas sandy gravel is found at depths
below 6 ft
poor
under low fills, 6 to 8 in. of topsoil should be stripped; surface when wet,
deteriorates under heavy construction traffic; surface drainage should
be provided to prevent stanc'n ..'ater
0-
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132 STARKS SILT LOAM
Test Data Summary
Sampling Location
and Slope
T33N, RIOE, Sec 30
SW 1/4, NE 1/4, SW
Cor 1%
T36N, R9E. Sec 27
NW 1/4, SW 1/4, 0.1 I
mi N of SW Co, 2%
T32N, RIDE, Sc 15
SW 1/4, SE 1/4, 0.05
W of SE Cor 1%
T34N, R14E, Sec 10
NW 1/4, SE 1/4, SE
Cor 1%
T35N, RI3E, Sec 18
SE 1/4, SE 1/4, 0.1
mi S and 0.05 mi W
of NE Cor 1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
79-A 2-14 NP NP 118 12
79-8 18-30 23 7 118 13
79-C 31-46 24 9 116 12
142-A 4-22 36 8 99 20
142-8 25-36 40 18 101 21
142-C 39-51 40 23 104 19 100
225-A 2-18 28 5 106 17
225-B 21-31 36 18 106 17
225-C 34-48 23 7 115 14
253-A 2-15 22 1 108 14
253-8 17-30 30 13 III1 15
253-C 33-48 24 9 116 13
288-A 1-14 35 11 100 20
288-B 17-33 38 22 106 17
288-C 36-48 37 18 108 18 100
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p S5 24
100 97 90 56 48 18 13 A-4(4)
100 98 90 54 48 25 20 A-4(4)
100 98 92 56 47 26 22 A-4(4)
100 99 98 96 93 32 18 A-4(8)
100 99 98 97 50 38 A-6(ll)
98 97 96 91 88 81 76 41 34 A-6(13)
100 99 97 90 84 26 17 A-4(8)
100 99 96 85 78 34 29 A-6(ll)
100 98 89 50 46 24 20 A-4(3)
100 99 81 78 24 14 A-4(8)
100 99 98 68 66 33 26 A-6(8)
100 98 93 84 74 39 36 24 21 A-4(1)
100 99 98 86 72 71 28 18 A-6(8)
100 93 84 68 67 38 33 A-6(ll)
99 98 95 85 77 63 62 36 30 A-6(9)
Classification
AASHO USDA Unified
L ML
SaCL CL-ML
SaCL CL
SiL OL
SiCL CL
CL CL
SiL OL
CL CL
SaCL SM-SC
Summary of Statistical Data
Index No. of
Horizon Property Samples
Tested
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ýu
Mean Standard Coefficient Standard 
Limit of 
N o
.
o f
Deviation of Variation Error Accuracy Samples
Required
30.2
5.0
106.2
16.5
100.0
99.8
98.5
79.0
15.9
33.3
15.5
108.3
16.9
99.9
99.9
98.0
74.8
29.3
29.5
13.0
112.
15. 1
98.4
96.7
91.1
57.9
25.b
134 CAMDEN SILT LOAM
Soil Association Area: VIII (8b)
Soil Group: Gray-Brown Podzollc
Parent Material: Silty sediments, 0 to 3 ft, on
stratified medium-textured outwash
Topography: Gently to strongly rolling, I to 15%
Surface Drainage: Medium slope
Internal Drainage: Medium
Pedological Profile Description and Engineering Characteristics
Horizon Description
7
max OMC % <
No.
pcf % 4
% Clay Classification
(< 2P)
AASHO Unified
Yellowish gray to
brownish gray silt
loom
grading to
Grayish yellow to
yellowish brown silt
loam below 4 to 6 In.
Yellow to yellowish
brown clay loam to
silty clay loam
Yellow to yellowish
brown silty to sandy
loam
24-39 1-12 97-107 15-21 98-100 96-100 89-100 66-96 10-23 A-4
21-49 4-29 100-116 14-20 99-100 97-100 87-100 50-100 17-47 A-6
A-4
A-7-6
16-49 2-29 98-121 12-19 95-100 85-100 59-100 26-93 9-41 A-4
A-2-6
A-6
A-7-6
CL
CH
CL
CL-ML
SC
Remarks: Substrata are stratified silts, sands and gravels sometimes capped by a reddish brown
gravelly clay loam.
Design and Construction Information
Alig9nment :
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, fair to good drainage
medium to high susceptibility, F3 ; occasionally very high, F4
no problem unless cuts are made below the water table
no difficulty, but cuts below the water table will probably require use of
a dragline
usually stable at 1.5 to I or steeper; silt strata may slough where
seepage occurs
no difficulty for moisture contents near optimum; tamping, grid, or
pneumatic rollers are acceptable
possibly serious in cuts
generally good
below 5 or 6 ft, variable quality sandy gravel may be found
generally poor
normal topsoil stripping of 6 to 8 in. recommended beneath low fills;
shallow cuts, when wet, may deteriorate under heavy construction
traffic; drains should be provided to prevent ponding of water on
surface of cuts or fills; thorough exploration is required to deter-
mine extent and variability of the outwash when used as a source of
granular materials
0-
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134 CAMDEN SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 5p 2p
Classification
AASHO USDA Unified
T32N, RIOE, Sec 27,
SW 1/4, NE 1/4,
NE Cor 0.5%
T33N, RIOE, Sec 31,
SW 1/4, NE 1/4,
NE Cor, 2%
T34N, R14E, Sec 4,
SW 1/4, NW 1/4, 0.05
mi., N and W of SE Cor,
2%
T35N, RIlE, Sec 13,
SW 1/4, NW 1/4, 0.05 mi,
W and N of SE Cor, 1%
T36N, RIIE, Sec 6,
SW 1/4, SW 1/4, 0.01 mi,
S of NW Cor, 3%
66-A 4-17 24
66-B 17-35 36
66-Cl 37-52 40
66-C2 52-53 25
2 106 16
18 110 16
22 100 16
3
80-A 2-14 36 10 98 22
80-8 17-30 26 9 112 16
80-C 31-47 20 4 119 13
254-A 1-17 33 6 102 17
!54-B 20-30 36 16 105 18
154-C 33-47 29 14 113 14
!92-A 1-13 29 4 102 17
!92-B 16-30 26 9 113 14
!92-C 33-48 27 10 112 14
307-A
307-8
307-C
307-C 2
1-12
15-36
39-48
48-60
101 19
100 20
102 19
110 1 7
100
100 99 98 96
100 96 90 87
79 21 15
77 34 31
58 36 33
47 20 16
A-4(8) SiL
A-6(llI) CL
A-6(10) CL
A-4(4) L
100 99 94 83 80 33 20 A-4(8)
100 95 85 55 52 30 25 A-4(4)
100 98 96 93 86 79 51 44 20 16 A-4(3)
SiL OL
SaCL CL
SaL CL-ML
100 99 98 96 88 81 70 70 29 16 A-4(7) SiL
100 98 94 90 84 83 50 39 A-6(10) SiCL
100 97 85 58 45 36 34 21 16 A-2-6(l) SaL
100 99 94 84 70 68 20 10
100 99 98 97 87 77 59 56 28 20
100 96 92 77 67 51 50 28 21
100
100
100
96 94 91 89
89 34 21
94 56 46
95 52 40
66 34 28
A-4(7) SiL
A-4(5) L
A-4(3) L
A-4(8) SiL
A-7-6(18)SiC
A-7-6(17)SiC
A-6(10) CL
Sindex No. of
Horizon Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2n
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2<
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Summary of Statistical Data
Standard Coefficient
Deviation of Variation
Standard Limit of 
N o
.
o f
Error Accuracy Samples
Required
31.5
6.5
102.0
18.1
99.4
98.9
95.5
80.7
16.5
34.9
16.5
108.0
17.0
99.6
99.0
94.8
76.2
32.1
32.6
15.7
109.4
15.2
97.2
93.1
82.6
59.4
25.2
145- SY',Y OOK SILT L ..
Soil Association Area: I, II {3a)
Soil Group: Brunizem
Parent Material: Thin loess, I to 3 ft. on loam
to silt loam till
Pedological Profile Description and
LL PI 
7
max OMC
Horizon Description
% % pcf %
Topography: Gently to moderately sloping, I to 7%
Surface Drainage: Medium slope
Internal Drainage: Medium
Engineering Characteristics
, < %< %< % <
No. No. No. No.
4 10 40 200
% Clay Classification
*(< Z1)
AASHO Unified
Brown to very dark
brown silt loam
grading to
Brown to dark grayish
brown silt loam below
6 to 10 in.
Yellowish brown,
mottled with brown,
silty clay loam
Yellowish brown to
gray loam to silt
loam with some gravel
42-59 13-24 83-96 21-30 100 99-100 97-100 92-98 26-34 A-7-5 OH
A-6 OL
43-52 19-23 95-102 19-24 100 99-100 96-100 92-99 37-45 A-7-6
29-46 11-25 102-113 15-20 97-100 95-100 82-100 68-100 21-48 A-6
A- 7-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Mater table:
Frost action:
Sepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, fair to good drainage
medium to high susceptibility, F 3 ; very high if silt strata are exposed, F4
serious problem if silt or sand pockets are exposed in cuts
no difficulty, but surface becomes slippery and soft when wet
stable at 1.5 to I; seepage causes rapid sloughing of exposed silt pockets
not difficult at water contents near optimum; heavy tamping rollers
recommended
protection needed for both cut and fill slopes; special surface drains
may be required
generally good unless very silty; drying may be needed to reduce moisture
content to optimum
no
good
under low fills, 12 in. or more of topsoil should be stripped to remove all
compressible organic material; embankment material should be carefully
broken up before it dries to hard lumps; cuts and uncompleted fills may
absorb rain readily becoming very unstable under heavy construction
traffic; surface drains should be provided to eliminate ponding water;
saturated soil should be scarified, partially dried and recompacted
before placing of subbase or additional fill
.A
C -
S30-
i
145 SAYBRUOK SILT LOAM
Test Data Summary
Sampling Location
and Slope
T37N, R9E, Sec. 30,
SE 1/4, NW 1/4, 0.1 mi
S of NW Cor
4%
T37N, R9E, Sec. 5,
SE 1/4, SE 1/4, 0.15
mi N of SE Cor
2Z
T37N, RIOE, Sec. 15,
NE 1/4, SE 1/4, 0.1 mi
W of SE Cor
4%
T35N, R9E. Sec. 6,
SW 1/4, SW 1/4, NW Cor
3%
T36N, RIOE, Sec. 5,
NW 1/4, NW 1/4, 0.05
ml E of NW Cor
4%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
103-A 4-18 51 20 87 27
103-8 21-37 47 25 101 20
103-C 40-49 36 18 110 16
110-A 4-18 53 17 87 28
110-8 21-39 48 27 97 20
110-C 42-54 32 11 109 17
124-A 3-17 52 20 90 26
124-B 20-33 47 21 95 24
124-C 36-47 44 23 101 20
127-A 4-16 56 22 87 28
127-B 19-32 52 25 99 21
127-C 35-47 43 22 106 18
lbl-A 3-1/ 40 13 97 21
151-B 20-35 43 19 99 21
151-C 38-53 33 14 110 17
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50p 5, 24
Classifi cation
AASHO USDA Unified
100 98 98 96 95 42 29 A-7-5(14) SiCL
100 99 99 98 96 47 39 A-7-6(15) SiCL
99 99 97 94 80 74 65 60 30 24 A-6(9) L
100 99 98 96 94 40 27 A-7-5(13) SiL
100 99 98 97 95 48 38 A-7-6(16) SiCL
100 98 96 94 92 85 82 32 26 A-6(9) SiL
100 98 98 96 94 46 33 A-7-5(15) SiCL
100 98 97 95 93 52 42 A-7-6(14) SiC
100 99 99 97 96 92 91 58 44 A-7-6(14) SiC
100 99 96 94 92 90 46 33 A-7-5(16) SiCL
100 99 95 94 92 88 52 40 A-7-6(17) SiC
100 99 96 93 90 89 56 42 A-7-6(13) SiC
100 99 98 96 94 41 29 A-6(9) SiCL
100 99 99 97 96 58 45 A-7-6(12) SIC
100 98 97 91 87 50 37 A-6(10) SiCL
Summary of Statistical Data
orindex No. of
Horizon Samp les
Property Tested
LL
PI
Ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
Ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
No. of
Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
50.4
18.5
89.7
25.8
99.9
99.8
98.2
95.1
30.2
47.5
23.4
98.3
21.1
99.9
99.7
98.1
95.5
40.8
37.7
17.7
107.2
17.7
98.7
97.7
93.
84.6
34.6
14b ELLIOTT SILT LOAM
Soil Association Area: IV, V (4a) Topography: Gently to moder
Soil Group. Brunizem Surface Drainage: Medium
Parent Raterial: Silty sediments, 0 to 2 ft, on Internal Drainage: Medium
silty clay loam till
Pedological Profile Description and Engineering Characteristics
LL PI Ymax OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
Very dark gray to 41-54 12-21 88-97 22-27 99-100 99-100 97-98 81-97
dark brown silt loam
grading to
Very dark grayish
brown silt loam to
silty clay loam be-
low 7 to 10 In.
Brown to dark grayish
yellow silty clay to
silty clay loam
Grayish yellow to
brownish gray silty
clay loam with some
gravel
30-52 10-27 92-111 17-25 98-100 98-100 95-99
28-45 11-23 101-117 14-21 96-100 94-100 89-98
ately rolling, I to 6/
slope
% Clay Classification
(< 2P)
AASHO Unified
18-39 A-7-5 OL
A-7-6 OH
78-98 27-50 A-7-6 CL
A-6
65-97 26-45 A-6
A-7-6
A-4
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, fair drainage
medium to high susceptibility, F3 ; very high if silt strata are exposed, F4
uncommon, temporary if cuts intersect silt strata
no difficulty above water table, but below water table the material may not
break up readily; surface slippery when wet, bakes hard on drying
stable at 1.5 to 1; exposed silt pockets may slough where seepage occurs
not difficult if layers are of proper thickness and moisture content is
near optimum; heavy tamping rollers recommended
not usually serious except where silt pockets are exposed
good; drying may be required to reduce moisture content to optimum
no
good to excellent
at least 12 in. of topsoil should be stripped, under low fills, to remove all
compressible organic soil; embankment material should be carefully broken
up before it dries to hard lumps or is compacted in layers which exceed
normal thickness; surface drains should be provided in both cuts and fills
to prevent softening under heavy construction traffic; areas may be
difficult to work during rainy season
0-
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!46 ELLIOTT SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI Yd Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 501 5 2 4
Classification
AASHO USDA Unified
T33N, RIOE, Sec 29, 76-A
SE 1/4, SE 1/4, NE Cor, 76-8
3% 76-C
T36N, RIOE, Sec 7, IS5-A
SE 1/4, SE 1/4, SE Cor, 155-8
5% 155-C
T34N, RIIE, Sec 26, 239-A
SW 1/4, SW 1/4 0.1 mi, 239-B
W of SE Cor, 3% 239-C
T33N, R14E, Sec 33. 244-A
NW 1/4, NE 1/4, 0.1 mi, 244-8
E of NW Cor, 4% 244-C
T33N, RI2E, Sec 12, 246-A
SW 1/4, NW 1/4, 0.05 mi, 246-B
N of SW Cor, 1% 246-C
3-11 46 17 97 23
11-29 36 14 109 19
30-42 28 10 114 15
2-14 Sl 16 89 27
17-31 48 22 97 23
34-48 43 19 103 21
1-IS 52 20 91 26
19-29 47 26 94 24
33-45 40 19 106 18
2-17 41 II 92 24
20-30 30 II 108 18
34-48 36 18 107 18
2-14 47 17 94 23
17-28 44 21 99 22
31-46 36 19 115 15
100 99 97 95 90 90 51 36 A-7-6(12) SiCL
100 99 98 98 95 94 90 88 53 38 A-6(10) SiCL
100 99 98 96 91 90 85 82 44 30 A-4(8) SiCL
100 98 97 95 94 40 28 A-7-5(13) SiCL
i00 98 97 96 94 47 39 A-7-6(14) SiCL
100 99 99 96 94 89 88 60 44 A-7-6(12) SiC
100 97 95 89 88 48 35 A-7-5(14) SiCL
100 99 96 94 88 87 57 46 A-7-6(16) SiC
100 99 99 96 94 87 85 55 41 A-6(ll) SiC
99 97
100 98 92 80 77 29 18 A-7-6(9) SiL
100 98 92 77 74 29 26 A-6(8) L
95 94 90 82 62 56 36 30 A-6(9) CL
100 97 96 90 90 38 26 A-7-5(12) SiL
100 99 98 96 88 87 55 44 A-7-6(13) SiC
100 99 98 97 95 93 82 80 44 32 A-6(12) SiCL
Summary of Statistical Data
Horizon Index 
No. of
Property Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Mean Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Samples
Required
40.9
18.7
101.4
21 .2
99.4
99.0
97.0
87.8
38.6
36.5
17.1
109.0
17.3
98.1
96.9
93.7
80.9
35.7
110
143 PROCTOK SILT LOAM
Soil Association Area: VII (8a)
Soil Group: Brunizemr
Parent Material: Silty sediments, 0 t•: 3 ft, on
stratified, medium textured
outwash
Pedological Profile Description and
LL PI 
7
max OMC
Horizon Description
% % pcf %
A Brown to dark brown 33-53 9-17 86-103 18-27
silt loam
grading to
Dark brown to yellow-
ish brown silt loam
below 7 to 11 in.
Dark yellowish brown
mottled with yellow-
ish brown clay to
silty clay loam
Grayish brown to
yellowish brown
silty, to sandy
loam
Topography: Gently rolling, I to 4% slope
Surface Drainage: Medium
Internal Drainage: Medium
Engineering Characteristics
% < % < % < % < % Clay
No. No. No. No. (< 24)
4 10 40 200
39-100 98-100 93-99 65-100 10-31
28-45 11-19 96-116 14-22 97-100 93-100 87-95 52-95 19-39
26-41 10-18 100-119 11-22 83-99 77-96 60-85 34-63 16-29
Classification
AASHO Unified
A-7- OL
A-4 CL
A-6 CL
A-7-6 ML
SC
A-6 CL
A-2-6 SC
A-7-6
Remarks: Substrata are stratified silts, sands, and gravels, sometimes capped by a reddish brown
gravelly clay loam.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow to moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, fair to good drainage
medium to high susceptibility, F ; occasionally very high, F4
no problem unless cuts are made below water table
no difficulty unless cuts below the water table are made requiring dragline
operations; surface may be slippery and soft when wet
usually stable at 1.5 to I or steeper; sloughing may occur caused by seepage
in exposed silt strata
no difficulty at moisture contents near optimum; tamping, grid, or pneumatic
rollers acceptable
may be a serious problem on both cut and fill slopes
generally good
sandy gravel of variable quality usually found at depths below 5 or 6 ft
fair
topsoil stripping of at least 8 in. recommended beneath low fills; material
encountered in shallow cuts may, when wet,be very unstable under heavy
construction traffic; drainage should be provided to prevent water
ponding on cut and fill surfaces
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148 PROCTOR SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" /2" 4 10 40 60 200 50p 5p 2p
Classification
AASHO USDA Unified
T33N, R9E, Sec 24, 41-A
SE 1/4, SE 1/4, SW Cor, 41-B
1% 41-C
T37N, R9E, Sec 24, 107-A
SE 1/4, SE 1/4, 0.15 107-B
mi W of SE Cor, 3% 107-C
T34N, RIIE, Sec 27, 240-A
NW 1/4, NW 1/4, 0.05 240-8
mi N of SW Cor, 4% 240-C
T33N, RI3E, Sec 25, 243-A
SW 1/4, NW 1/4, 0.1 mi, 243-8
N of SW Cor, 2% 243-C
T35N, RIlE, Sec 2, 302-A
NE 1/4, SE 1/4, 0.1 mi, 302-B
W and 0.05 mi N of SE 302-C
Cor, 1%
5-14 33 10 104 18
22-39 27 11 118 13
41-54 29 13 114 15
2-12 45 14 93 24
15-27 41 17 101 19
30-40 41 18 99 22
2-17 39 10 98 21
20-31 36 15 104 17
34-51 37 16 106 19
2-19 47 12 89 26
22-35 39 14 102 20
37-51 29 II 112 13
1-18 50 17 91 25
21-31 41 18 104 20
34-52 31 13 114 14
100 94 83 63 60 18 10 A-4(6) L
100 90 74 47 44 22 18 A-6(3) SaL
100 99 95 91 72 52 34 32 23 19 A-2-6(l) SaCL
100 97 96 93 90 34 21 A-7-5(l1) SiL
100 94 91 87 80 76 42 36 A-7-6(ll) SiCL
97 88 82 78 68 61 53 51 32 27 A-7-6(7) GCL
100 99 98 93 87 79 77 34 23 A-4(8)
100 99 97 94 87 81 77 74 36 27 A-6(10)
100 99 95 90 76 66 54 52 30 25 A-6(6)
100 99 97 94 86 84 33 19 A-7-5(10) SiL
100 98 97 94 91 83 80 40 30 A-6(9) SiCL
100 99 91 81 62 54 42 40 20 16 A-6(2) L
100 99 97 95 92 90 44 29 A-7-5(13) SiCL
100 99 98 93 90 80 78 42 33 A-7-6(11) SiCL
98 94 92 85 76 57 54 30 24 A-6(6) L
Summary of Statistical Data
No. of
Horizon e Samplesizon Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2P
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
LL
PI
Ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
No. of
Mean Standard Coefficient Standard Limit of 
Samples
Deviation of Variation Error Accuracy Required
42.9
12.8
94.6
22.7
99.7
99.3
95.8
82.6
20.5
36.7
14.9
106.0
17.8
98.7
96.5
91.0
73.5
28.8
33.5
14.2
109.1
16.4
91.4
86.4
72.5
48.1
22.4
149 BRENTON SILT LOAM
Soil Association Area: VIII (Sa) Topography: Nearly level to very gently rolling,
Soil Group: Brunizem Surface Drainage: Medium 0 to 2% slope
Parent Material: Silty sediments, 0 to 3 ft, on Internal Drainage: Medium
medium-textured glacial outwash
Pedological Profile Description and Engineering Characteristics
LL PI 7 x  OMC %< %< %< % < % Clay Classification
Horizon Description No. No. No. No. (< 2ni)
% % pcf % 4 10 140 200 AASHO Unified
Very dark brown silt 26-56 9-18 82-112
loam to silty clay
lom
14-31 96-100 96-100 85-100 60-100 15-31 A-6 OL
A-7-5 ON
A-4 CL
grading to
Very dark grayish brown
silty clay loam below
8 to 12 in.
Dark grayish brown, 30-51 10-28 98-107 17-23 99-100 98-100 92-100 70-97 27-40 A-6
mottled with yellow- A-7-6
ish brown, silty
clay loam to clay
loom
Grayish brown to
yellowish brown
silty to sandy
loom or clay loam
22-54 NP-30 99-116 12-21 90-100 84-100 64-100 11-97 8-40 A-6
A-7-6
A-4
A-2-4
Remarks: Substrata are stratified silts, sands, and gravels.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, poor drainage
medium to high susceptibility, F ; occasionally very high, F4
serious problem in cuts below water table
no difficulty unless cuts are made below water table when dragline
operation will be required; material becomes slippery when wet
usually stable at 1.5 to I or steeper; sloughing may occur with seepage in
silt pockets
no difficulty at moisture contents near optimum; tamping or pneumatic
rollers usually satisfactory
possibly serious on both cut and fill slopes
generally gooo below 3 ft; drying may be required to reduce moisture
content to optimum
silty sands, sometimes with significant gravel usually found at depths below
6 ft
good to excellent
12 in. or more of topsoil should be stripped under low fills to remove all
compressible organic soil; may deteriorate under heavy construction
traffic at high water contents; after rains soil should be scarified,
partially dried and recompacted before subbase or more fill is placed;
drains should be provided to prevent water ponding on cut and fill
surfaces
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143 BRENTON SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50 5u 2u
Classification
AASHO USDA Unified
T33N, R9E, Sec 24, 42-A
SW 1/4, NW 1/4, 0.1 mi, 42-8
NW of SE Cor, 0.5% 42-C
T32N, RIOE, Sec 5, 84-A
SE 1/4, SW 1/4, SW Cor, 84-B
1% 84-C
T36N, R9E, Sec 35, 164-A
NE 1/4, NE 1/4, 0.05 mi, 164-8
N of SE Cor, 2% 164-C
T35N, R9E, Sec 27, 172-A
NE 1/4, SE 1/4, SE Cor, 172-8
1% 172-C
T33N, RI3E, Sec 32, 242-A
SE 1/4, SE 1/4, 0.1 mi, 242-8
N of SE Cor, 2% 242-C
5-16 31 13 112 15
16-34 41 23 103 19
34-64 NP NP 115 12
4-19 34 9 99 22
20-40 35 15 105 19
40-53 28 !0 110 17
3-15 54 17 85 31
18-31 51 27 99 21
34-54 37 17 105 18
2-14 37 II 98 21
20-33 40 18 98 22
36-48 54 30 100 20
2-17 49 16 90 25
20-31 33 12 105 18
33-48 33 13 107 17
98 97 95 95 83 71 56 52 24 20 A-6(5) L
100 92 83 73 72 40 34 A-7-6(13) CL
100 90 64 12 II 8 7 A-2-4(0) Sa
100 99 99 97 94 83 78 25 17 A-4(8)
100 99 96 84 80 38 31 A-6(I0)
100 98 91 61 51 24 20 A-4(5)
SiL OL
SiCL CL
L CL
100 99 98 96 94 42 31 A-7-5(14) SiCL
100 99 98 96 95 50 39 A-7-6(17) SiCL
100 99 98 98 95 93 44 34 A-6(1I) SiCL
100 98 95 93 92 39 27 A-6(8) SiL
100 99 96 90 87 86 46 36 A-6(II) SiCL
100 99 95 91 66 55 51 50 37 32 A-7-6(ll) CL
100 98 95 87 86 34 22 A-7-5(12) SiL
100 99 98 95 91 76 75 36 27 A-6(9) CL
100 98 89 83 73 65 50 49 32 25 A-6(4) CL
Summary of Statistical Data
No. of
Horizon PrIndexy Samplesopert Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Lt
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2'C
Standard Coefficient Standard Limit of
Mean Deviation of Variation Error Accuracy
41.0
13.3
96.8
22.8
98.9
98.7
94.8
83.1
23. I1
40.2
19.1
102.1
19.9
99.8
99.4
96.1
83.4
33.4
37.9
14.1
107.3
16.9
96.7
94.4
85.0
53.8
23.6
No. of
Samples
Requi red
32
4
32
12
2
2
14
81
10
16
12
3
2
I
3
26
7
52
37
10
4
7
17
66
272
38
151 RIDGEVILLE FINE SANDY LOAM
Soil Association Area: XI (7a)
Soil Group: Brunizem
Parent Material: Sandy water-deposited sediments
Topography: Nearly level to gently sloping,
Surface Drainage: Medium 0 to 2%
Internal Drainage: Medium
Pedological Profile Description and Engineering Characteristics
LL P1 7ma
x  
OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
uo •
A Brown to dark gray- *35* NP-13 106-116 11-17 99-100 99-100 93-100 9-52
i, Bo - dr r 25-35
nsh rown sanuy oam
grading to
Grayish brown to
yellowish brown fine
sandy loam below
6 to 12 in.
Grayish brown,
mottled with
yellowish brown,
fine sandy clay
loom to clay loam
Gray, mottled with
light gray, yellow,
and yellowish-
brown loamy fine
send with some
gravel
NP or NP-19 112-121 11-1413-43 93-100 88-100 78-100 16-64
NP or* NP-11 106-125 8-18 91-100 91-100 80-10025- 35
% Clay Classification
(< 24)
AASHO Unified
4-19 A-2-4 SM
A-6 CL
SM-SC
3-30 A-2-4 SM
A-4 ML
A-6 CL
SC
3-91 0-48 A-2-4 SM
A-4 ML
CL
*Indicates range of two values only.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
3 to 6 ft, fair drainage
medium to high susceptibility, F3 ; sometimes very high, F4
to be expected in cuts below water table
no difficulty above water table; below water table, dragline operation may
be required
stable at 1.5 to I above water table; sheeting required below water table
moisture content must be closely controlled; grid or pneumatic rollers are
usually acceptable
slopes must have protection from both water and wind action
fair to good
silty sand; occasional fine gravel
fair
normal topsoil stripping of 6 to 8 in. recommended beneath low fills; surface
may become very unstable under heavy construction traffic after rains
or near water table; care must be exercised in cuts below water table
to maintain surface drainage ditches
-70-
2O-
1-
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151 RIDGEVILLE FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d  Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 51 21
Classification
AASHO USDA Unified
T32N, R9E, Sec 25,
NW 1/4, SE 1/4, NE Cor,
0.5%
T32N, R9E, Sec I1,
SE 1/4, NE 1/4, SE Cor,
4%
T33N, R9E, Sec 34,
SE 1/4, NW 1/4, NW Cor,
0.5%
T32N. RIOE, Sec 31,
SE 1/4, NE 1/4, SE Cor,
0.5%
T32N, RIOE, Sec 35,
SE 1/4, SE 1/4, SE Cor,
0.5%
4-18 NP NP 115 13
20-40 NP NP 112 12
40-65 NP NP 116 12
12-A 6-14 NP NP
12-B 20-29 18 3 117 14
12-C 29-42 35 10 106 19
32-A 0-12 35 14 107 16
32-8 12-33 26 8 120 12
32-C 33-36 25 8 120 13
59-A 0-21 NP NP 112 12
59-8 21-33 NP NP 117 II
59-C 37-55 NP NP 114 11
73-A 6-17 25 4 108 14
73-B 18-26 39 21 116 14
73-C 28-53 NP NP 123 II
100 99
100 98 82 24 20 II 9 A-2-4(0) LSa
100 98 79 20 14 8 7 A-2-4(0) LSa
97 97 94 80 26 19 9 7 A-2-4(0) LSa
100 98 79 17 16 11 8 A-2-4(0) LSa
100 98 87 52 52 37 30 A-4(3) SaCL
100 98 97 93 93 70 53 A-4(8) C
100 92 82 54 50 25 20 A-6(5)
100 98 92 86 74 70 59 56 26 19 A-4(5)
99 96 89 89 78 73 63 59 26 19 A-4(6)
100 99 85 21 16 8 7 A-2-4(0) LSa
100 99 81 28 23 11 8 A-2-4(0) SaL
100 98 77 20 14 6 6 A-2-4(0) LSa
100 99 82 35 32 16 12 A-2-4(C) SaL
100 95 79 42 38 23 20 A-6(4) SaL
100 97 76 33 27 14 13 A-2-4(0) SaL
Summary of Statistical Data
.I e No. ofHorizon Index Samples
Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2P
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
3.7
110.8
13.8
99.8
99.8
97.1
30.3
11.3
27.8
6.3
116.4
12.4
98.4
97.1
93.1
40.0
16.8
3.6
115.7
13.2
97.3
97.3
93.2
47.0
19.4
168.6
3.3
14.2
0.3
0.3
3.0
48.6
45.2
37.4
137.8
2.5
10.0
3.7
6.6
11.3
40.9
55.3
138.0
5.6
26.6
4.7
4.7
9.6
65.1
99.9
SM
SM
SM
SM
ML
ML
CL
CL
CL
SM
SM
SM
SM-SC
SC
SM
1,I2 DKUMIMEH SILTY CLAY LOAM
Soil Association Area: I, II (3a, 'a)
Soil Group: Humic - Gley
Parent Material: Silty local wash and loess, 2 to
5 ft. on loamy glacial drift
Pedological Profile Description and
LL PI 7ma
x  
OMC
Horizon Description
% % pcf %
Black silty clay J3b-b' 14-29 32-102 19-3L
loam to clay loam
grading to
Very dark gray
silty clay loam to
clay loam below
10 to 16 in.
Brownish gray,
mottled with
yellowish brown,
silty clay loam
to clay loam
(often not well
developed)
Gray loam to
silty clay loam
Topography: Nearly level to depressional, 0 to
3.5• slopes
Surface Drainage: Slow to very slo 
5slopes
Internal Drainage: MHdium to slow
Engineering Characteristics
%< % < %< %<
No. No. No. No.
4 10 40 200
.9-100 9i-luO 92-100 61-100
27-59 10-3b 93-118 lj-24 97-100 34-100 3s-100 6u-100 20-44
17-44 NP-24 104-125 11-19 32-100 7"-100 67-98 34-91 7-37
% Clay Classification
(< 2p)
AASHO Unified
23-37 A-7-6 OH
A-7-5 CL
A-6
A-7-6
A-6
A-4
A-6 CL
A-4 CL-ML
A-7-6 SC
Remarks: Substrata may sometimes be sandy or gravelly.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.5 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F 3 ; sometimes very high, F4
serious where silt or sand pockets are exposed in cuts
no difficulty above water table during dry season; surface becomes slippery
and soft when wet
usually stable at 1.5 to I; sloughing occurs rapidly in silt pockets where
seepage occurs
no difficulty at moisture contents near optimum; heavy tamping rollers
recommended
frequently serious on both cut and fill slopes; special surface drains may
be required
generally good below 3 ft; drying is usually required to reach optimum
moisture content
generally no, but where associated with Proctor (148) sand or sandy gravel
may be found below 6 ft
excellent
18 in. or more of topsoil should be stripped below low fills to remove all
compressible organic soil; at high water contents material deteriorates
under heavy construction traffic; preferable to elevate grade line
4 to 5 ft and not to attempt '0 striF topsoil
-
0-
20-
C
c30-
50-
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152 DRUMMER SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 3
NE 1/4, NE 1/4,
NW Cor 0%
T32N, RiOE, Sec 8
SE 1/4, NE 1/4,
NE Cor 0%
T33N, RI2E, Sec 34
NW 1/4, NW 1/4, NE
Cor 0.25%
T35N, RIDE. Sec 32
SE 1/4, NE 1/4, NE
Cor 0.5%
T36N, RIOE, Sec 31
SW 1/4, SW 1/4, 0.1
ml E of SW Cor 0%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
15-A 2-17 38 15 101 20
15-B 17-29 26 10 119 13
15-C 29-37 22 5 124 12
88-A 4-15 53 23 92 24
88-B 18-33 45 25 104 19
88-C 37-70 25 7 117 13
91-A 4-16 44 18 94 24
91-B 19-30 39 21 108 18
91-C 34-47 28 12 114 14
93-A 4-15 61 29 88 25
93-B 18-34 54 32 100 20
93-C 38-48 45 25 104 19
95-A 6-20 64 23 84 30
95-8 25-36 50 24 97 23
95-C 40-47 33 14 112 15
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50k S5 2p
Classification
AASHO USDA Unified
100 99 97 92 83 59 58 31 27 A-6(7)
100 98 95 88 80 61 58 27 19 A-4(5)
98 93 86 81 72 67 54 51 19 15 A-4(4)
100 99 98 91 80 80 48 32 A-7-6(16) SiCL
100 99 97 90 88 39 32 A-7-6(15) SiCL
100 99 96 92 86 79 55 47 19 15 A-4(4) L
100 99 96 87 82 38 29 A-7-6(12) SiCL
100 99 97 92 87 73 70 38 30 A-6(12) CL
100 99 97 93 81 69 47 44 23 18 A-6(3) SaL
100 99 98 98 96 50 38 A-7-5(20) SiCL
100 99 99 98 97 54 42 A-7-6(19) SiC
100 99 98 96 94 54 40 A-7-6(15) SiC
100 97 95 92 91 42 25 A-7-5(17) SiL
100 98 96 95 89 86 82 81 47 37 A-7-6(16) SiCL
92 86 84 82 76 69 61 54 26 21 A-6(7) L
CL
CL
CL-ML
OH
CL
CL-ML
CL
CL
SC
OH
CH
CL
OH
CH
CL
Summary of Statistical Data
No. of
Horizon Property SamplesProperty Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ý
No. of
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
52.0
21.d
91.8
24.6
99.7
99.3
96.7
83.2
30.2
43.1
22.5
105.5
18.7
98.7
97.4
93.2
80.9
31.9
30.5
12.3
114.2
14.8
92.7
89.7
82.7
62.7
i2. 1
157 RANKIN SANDY LOAM
Soil Association Area: XI (7a, 4a)
Soil Group: Brunizem
Parent Material: Sandy sediments, 2 to 4 ft, on
silty clay loam till
Pedological Profile Description and Eng
LL PI 
7
max OMC %
Horizon Description N
% % pcf %
A Brown to very dark
grayish brown sandy
loam to loamy fine
- sand
grading to
- Yellowish brown
- sandy loam to
loamy fine sand
below 6 to 10 in.
-B Yellowish brown
S sandy clay loam
*28-36 NP-ll 102-11
NP or* NP-l 111-120
22-29
3-1 99-
9-15 93-
Topography: Gently to moderately sloping, I to 5Y.
Surface Drainage: Medium slope
Internal Drainage: Medium to slow
ineering Characteristics
< % < % < % < % Clay Classification
o. No. No. No. (< 24)
4 10 40 200 AASHO Unified
100 99 100 92-100 4-56 0-19 A-2-4 SM
A-6 SW-SM
A-4 CL
SM-SC
100 90-100 83-100 6-53 2-22 A-2-4 SM
A-6 CL
A-4 SM-SC
Yellowish brown
sandy loam or
silty clay loam
20-36 3-18 107-124 10-18 58-100 57-100 50-100 31-65 14-27
indicates range of two values only.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recoimendations:
shallow to moderate cuts and fills
1.0 to 2.0 ft
3 to 6 ft, fair to good drainage, varying with depth to underlying till
medium to very high susceptibility, F3 to F4
anticipated at contact between sandy material and underlying till
no difficulty, except for cuts into till which may not break up readily;
surface may become slippery when wet
stable at 1.5 to 1; exposed silty areas exhibit sloughing
for sandy material, moisture content must be closely controlled; till must
usually be dried to attain optimum; grid, pneumatic or tamping rollers
acceptable
slopes in sand must be protected from both water and wind action
fair to good
silty sand to a maximum depth of 3 to 4 ft
poor
depending on organic content 0 to 6 in. of topsoil stripping recommended
beneath low fills; when saturated, sandy material may become very
unstable under heavy construction traffic
S-
Ca. *-
.C£.
A-6
A-4
A-2-4
157 RANKIN SANDY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 SO 5w 2P
Classification
AASHO USDA Unified
T32N, R9E, Sec 36
SW 1/4, SE 1/4, SW
Cor 2%
T32N, R9E, Sec 13 16-A
NW 1/4, SE 1/4, Mid 16-8
West Line 1.51 16-C
T32N, RIOE, Sec 12 235-A
NE 1/4, NW 1/4, 0.05 235-B
mi W of NE Cor 5%+ 235-C
T32N, R9E, Sec 36 296-A
NW 1/4, NW 1/4, 0.05 296-B
mi N of SW Cor 3% 296-C
T32N, R9E, Sec 13 297-A
SE 1/4, SE 1/4, 0.05 297-8
mi N of SW Cor 3% 297-C
4-12 NP NP 116 12
26-39 NP NP 117 13 100
39-55 21 8 123 11 100
10-21 NP NP 113 12
25-44 NP NP 113 10
50-54 27 11 118 12
2-19 36 12 100 19
22-24 29 Ii 111 15 100
32-46 37 18 109 15 100
1-15 28 6 Ill 14 100
21-27 22 5 119 11 100
31-45 26 12 117 13 99
2-13 NP NP 111 10
16-27 NP NP 116 10
30-45 29 4 109 18 72
100 92 61 18 17 10 8 A-2-4(0) LSa
99 98 98 91 62 17 16 12 II A-2-4(0) LSa
99 97 95 88 78 58 53 29 23 A-4(4) L
100 98 83 12 11 6 4 A-2-4(0) Sa
100 98 84 14 13 6 5 A-2-4(0) LSa
100 98 95 89 78 42 40 25 22 A-6(2) SaCL
100 97 84 58 57 28 20 A-6(5)
U9 96 93 87 78 54 52 28 24 A-6(4)
99 91 83 63 55 43 42 26 22 A-6(4)
99 99 99 96 78 37 32 14 10 A-4(0)
96 93 91 86 68 36 33 17 13 A-4(0)
97 95 94 88 8C 63 60 28 23 A-6(6)
L CL
L CL
SaCL SC
100 99 99 90 25 19 8 6 A-2-4(0) LSa
100 99 99 99 89 26 19 9 8 A-2-4(0) LSa
57 52 52 50 49 35 28 14 13 A-2-4(0) GL
Summary of Statistical Data
No. of
Horizon Index SamplesHorizon Property Tested
LL
PI
ymax
OMC
No. 4
No. 10
No. 40
No. 200
21
LL
PI
7max
OMC
% < No.
% < No.
% < No.
S< No.
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
No. of
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
3.6
1I10.1
13.4
99.7
99.6
96.2
30.0
9.5
3.3
115.4
11.8
97.2
96.2
92. 1
29.4
12.2
28. 1
10.6
1 15.2
13.9
86.6
83.7
75.7
48.1
20.6
149.1
5.4
25.4
0.4
0.5
3.0
60.7
69.1
151.1
2.8
15.9
3.2
4.3
6.6
55.7
58.5
20.6
48.1
5.1
20.4
22.5
22.2
23.8
24.8
21.8
SN
SN
SC
SW- SN
SN
S C
SM-SC
SM-SC
CL
SM
SM
GM
% < 21L
189 MARTINTON SILT LOAM
Soil Association Area: VIII (8 a)
Soil Group: Brunizem
Parent Material: Moderately fine water-deposited
sediments
Pedological Profile Description and
LL PI 7mx OMC
Horizon Description
% % pcf %
Topography: Very gently sloping, 0.5 to 2% slope
Surface Drainage: Medium
Internal Drainage: Slow to Medium
Engineering Characteristics
%< %< %<
No. No. No.
4 10 40
% Clay Classification
(< 2u)
AASHO Unified
Dark brown to very 34-53 15-17 88-104 19-27 99-100 98-100 95-98
dark brown silt loam
grading to
Dark gray to dark gray-
ish brown silty clay
loam below 8 to 11 in.
75-96 19-40 A-7-5 CL
A-6
A-7-6 OLOH
Gray to brown, mottled 34-54 14-31 97-109 17-22 97-100 96-100 89-100 62-100 28-54
with yellowish brown,
silty clay loam to
silty clay
A-6 LL
A-6 CH
Mixed dark gray and 31-50 14-26 100-113 15-23 99-100 97-100 90-100 72-100 32-50 A-6 CL
yellowish brown clay A-7-6 CH
loam grading to fine
gravelly clay loam
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
3 to 6 ft, poor drainage
medium to high susceptibility, F3
may be serious in cuts below the water table
little difficulty above water table, dragline operation may be necessary for
cuts below water table; soil becomes slippery when wet
usually stable at 1.5 to 1; exposed silt strata slough where seepage occurs
usually little difficulty for moisture contents near optimum; tamping
rollers recommended
problem on both cut and fill slopes
generally good below 3 ft although material may require drying to attain
optimum moisture content
possibly silty sand with occasional gravel at depths of 4 to 5 ft
good to excellent
under low fills, 12 in. or more of topsoil should be stripped to remove all
compressible organic soil; after rains surface should be scarified,
partially dried, and recompacted before placing subbase or more fill;
soil may become very unstable under the action of heavy construction
traffic; surface drainage shoulo be provided to prevent water standing
on surface of cuts and fills
u -
30-
i
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189 MARTINTON SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 32
SW 1/4, NW 1/4, SW
Cor 1%
T33N, R9E, Sec 7
SW 1/4, NW 1/4
0.1 ml S of NW
Cor 1%
T34N, RI4E, Sec
4, NW 1/4, SW 1/4
SW Cor 1%
T35N, R12E, Sec I
SE 1/4, SE 1/4
0.05 mi Nof SE
Cor 1%
T35N, RI2E, Sec 1
NE 1/4, SW 1/4
SW Cor 1%
Sample Samp. LL PF 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
200-A
200-8
200-C
3-17 46 15 91 24
20-40 39 16 103 19
43-60 50 27 100 23
203-A 4-17 53 17 89 27
203-B 20-31 52 26 98 22
203-C 34-51 40 19 106 19
255-A 1-15 37 16 103 20
255-B 18-33 51 30 99 21
255-C 36-54 34 17 I111 16
283-A 0-12 42 17 98 22
283-B 15-23 41 22 107 18
283-C 26-42 43 22 106 20
285-A 1-16 40 16 99 21
285-B 19-36 38 18 106 18
285-C 39-52 35 16 110 16
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5p 24
Classification
AASHO USDA Unified
100 99 98 98 94 91 35 22 A-7-5(11) SiL
100 98 97 93 90 50 37 A-6(10) SiCL
100 99 97 95 58 45 A-7-6(17) SiC
100 97 96 92 91 43 30 A-7-5(13) SiCL
100 99 97 96 62 46 A-7-6(17) SiC
100 99 99 97 95 52 38 A-6(12) SiCL
100 99 99 98 96 95 84 83 52 41 A-6(11) SiC CL
100 99 98 96 96 69 54 A-7-6(18) SiC CH
100 99 98 93 90 81 78 47 37 A-6(II) SiCL-CL CL
100 99 99 96 91 78 78 42 31 A-7-6(11) CL
100 99 96 95 88 80 61 58 44 36 A-7-6(10) CL
100 98 96 95 92 90 68 51 A-7-6(13) SiC
100 96 90 79 76 36 25 A-6(1l)
100 94 88 75 73 42 33 A-6(11)
100 99 98 91 85 73 72 47 36 A-6(10)
Summary of Statistical Data
No. of
Horindezon SamplesProperty Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 24
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
Mean Standard Coefficient Standard Limit of Samples
Deviation of Variation Error Accuracy Required
43.5
16.3
95.9
22.8
99.5
99.2
96.7
85.5
29.6
44.0
22.4
102.8
19.5
99.2
98.9
'95.6
84.5
41.1
40.6
20.2
106.7
18.7
99.5
98.8
95.8
87.8
41.1
19U ONARGA FINE SANDY LOAM
Soil Association Area: Xl (7a) Topography: Gently to moder
Soil Group: Brunizem Surface Drainage: Medium
Parent Material: Water-laid and/or wind- Internal Drainage: Rapid
deposited sandy sediments
Pedological Profile Description and Engineering Characteristics
LL PI 7ma
x  
OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
... NP or .... ......... . .-... .
-
A Brown sandy loam 6 NP-ll 103-122 11-17 0
grading t,,
Brownish yellow
fine sandy loam to
loamy fine sand be-
low 4 to 8 in.
Brownish yellow fine 17-30 NP-13 109-122 12-15 99-100 99-100 8)-100 30-67 1l-24
sandy clay loam tu
clay loam
Yellow to brownish 20-32 6-15 109-122 10-17 A7-100 81-100 69-100 34-69 17-28
yellow sands, some-
times with layers or
mixtures of silt, clay,
or gravel below 4 ft.
ately sloping, I to 5%
slope
% Clay Classification
(< 24)
AASHO Unified
5-23 A-2-4 SM
^ h
- CL-MLA-6 CL
A-4
A-2-4
A-6
CL
SM
SM-SC
A-6 CL
A-4 SCSM-SC
Design and Construction Information
Allgnment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow to moderate cuts and fills
1.0 to 1.5 ft
below 6 ft, good drainage
high to very high susceptibility, F3 to F4
to be expected in deep cuts below water table
little difficulty above water table, but dragline operation required below
water table
stable at 1.5 to I; sheeting probably required below water table
moisture content must be closely controlled; grid, pneumatic or tamping
rollers generally acceptable
by wind and water in both cuts and fills; protection required
fair to good
silty sand often found below 4 to 5 ft
poor
depending on organic content 0 to 8 in. of topsoil should be stripped beneath
low fills; sandy sediments may become unstable under heavy construction
traffic whether dry or saturated
0-
10-
20-
-40
60-
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60-
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190 ONARGA FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" /2" 4 10 40 60 200 50p 51 24
Classification
AASHO USDA Unified
T32N, R9E. Sec 25 11-A
NE 1/4, NE 1/4, SE 11-B
Cor 3% 11-C
T33N, R9E, Sec 26 33-A
NE 1/4, NW 1/4, 0.1 33-B
mi N of Cent of NW 33-C
1/4, 2%
T32N, RIOE, Sec 26 67-A
SW 1/4, SW 1/4, NW 67-8
Cor 5% 67-C
T35N, R9E, Sec 35 188-A
SW 1/4, NW 1/4, 0.05 188-B
mi E of NE Cor 5% 188-C
T34N, R9E, Sec 33 210-A
SW 1/4, SE 1/4 0.1 210-B
mi W of SE Cor 3% 210-C
5-10 NP NP --- --
29-42 18 NP 119 13
42-50 26 11 114 15
0-18 22 4 119 13
18-42 20 5 122 12
42-61 23 8 122 12
3-15 26 5 110 15
20-36 26 10 114 15
38-56 30 14 114 12
3-18 NP NP 115 12
21-35 25 7 111 14
38-47 31 13 110 16
1-15 33 12 104 16
20-35 29 II 112 15
39-56 21 6 118 12
100 98 77 25 20 9 8 A-2-4(0) LSa
100 97 93 40 34 21 17 A-4(I) SaL
99 97 95 92 87 84 71 69 38 27 A-6(7) CL
100 86 60 27 26 17 13 A-2-4(0) SaL
100 99 99 89 64 32 30 18 14 A-2-4(0) SaL
100 98 93 90 77 61 42 41 21 17 A-4(1) SaL
100 99 93 75 70 23 15 A-4(8)
100 99 90 64 57 27 23 A-4(6)
100 96 86 56 50 28 25 A-6(6)
100 96 82 49 42 17 11 A-4(3)
100 95 83 55 50 24 18 A-4(4)
100 95 87 82 70 64 48 46 28 24 A-6(4)
100 95 83 63 60 33 24 A-6(6)
100 94 77 53 49 29 22 A-6(4)
100 99 94 79 42 38 24 20 A-4(I)
Summary of Statistical Data
No. of
Horizon Index SamplesHorizon Property Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
Pf
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p,
Standard Coefficient Standard Limit of
Mean Deviation of Variation Error Accuracy
27.1
4.2
112.1
14.0
100.0
99.9
94.9
47.9
14.4
23.6
6.7
115.5
13.6
99.8
99.6
94.7
48.7
18.7
26.3
10.5
115.6
13.4
94.9
92.4
85.0
51.8
21.9
117.3
5.8
13.9
0.1
0.2
5.3
45.7
43.4
19.3
66.3
4.1
9.1
0.3
0.5
4.1
25.9
20.3
5 22.6 4.1
SM
SM
CL
SM
SM-SC
SC
CL-ML
CL
CL
SM
CL
SC
CL
CL
SM-SC
No. of
Samples
Requi red
27
8
18
2
1
1
8
148
13
7
7
7
1I
S15
50
6
4
7
2
10
18
38
45
6
194 MORLEY SILT LOAM
Soil Association Area: Ill (4b)
Soil Group: Gray-Brown Poozolic
Parent Material: Thin loess, 0 to 2 tt, on
silty clay loam till
Pedological Profile Description and
LL PI 7ma
x  
OMC
Horizon Description
% % pcf %
Yellowish oray to
grayish brown silt
loam
grading to
Grayish yellow to
yellowish brown
silt loam to silty
clay loam bel-w
5 to 7 in.
Yellowish brown clay
loam to silty clay
loam or silty clay
Grayish-brown to
pale brown silty
clay loam
Topography: Moderate to strongly sloping, 5 to
Surface Drainage: Rapid 154 slope
Internal Drainage: Slow
Engineering Characteristi
% < %< %<
No. No. No.
4 10 40
26-43 5-14 '-4-107 !L-23 J9-100 98-99 94-9 .
32- 0 13-27 96- 17 17-23 99-100 98-100 96-99
32-j 14-19 lCG-112 1- 93-1 100 -10 -99
% < % Clay Classification
No. (< 24)
200 AASHO Unified
81-90 15-30 A-4 CL
A-7-5 ' OL
A-6
86-94 35-58 A-7-6 CL
A-6
80-92 32-44 A-b CL
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep cuts and fills
0.5 to 1.0 ft
below 6 ft, fair to good drainage
medium to high susceptibility, F 3 very high for exposed silt strata, F4
only temporary, where cuts intersect silt pockets
no difficulty above water table; below water table material may not break up
easily; surface becomes slippery when wet, but bakes hard on drying
stable at 1.5 to 1; exposed silt pockets slough where seepage occurs
no difficulty at water contents near optimum for layers of proper thickness;
heavy tamping rollers recommended
sometimes serious on both natural and man-made slopes
generally good
no
poor
under low fills topsoil stripping of 4 to 6 in. is recommended; embankment
material should be carefully broken up to prevent hard lumps forming
upon drying or layers of excessive thickness; soil in cuts below water
table becomes unstable under heavy construction traffic
Uf
s£
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194 MORLEY SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, RIOE, Sec 17,
SW 1/4, SE 1/4, 0
mi S of NE Cor, 15%4
T34N, RIOE, Sec 17,
SW 1/4, SE 1/4, 0.1
mi S of NE Cor, 13%
T34N, RI3E, Sec 29,
SE 1/4, SW 1/4, 0.1
mi N and E of SW Cor,
5S
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
196-A 2-13 33 10 iOl 20
196-B 16-26 43 22 ;00 19
196-C 29-43 37 18 109 18
250-A 2-13 30 8 103 19
250-B 16-26 47 24 99 22
250-C 29-43 36 17 108 17
260-A 1-11 44 12 94 24
260-B 14-24 39 16 101 20
260-C 26-42 35 IS 109 17
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 S 24
Classification
AASHO USDA Unified
100 99 99 98 96 88 84 35 22 A-4(8) SiL
100 99 97 91 90 63 50 A-7-6(14) C
100 99 98 97 94 93 87 86 55 43 A-6(lI) SIC
100 99 98 94 90 81 78 38 22 A-4(8) SiL
100 99 98 96 94 90 90 67 52 A-7-6(15) C
100 99 99 98 95 93 89 87 55 39 A-6(ll) SiCL
100 99 96 94 87 85 39
100 99 99 96 95 89 88 57
100 99 98 97 95 93 88 85 50
25 A-7-5(10)SiL
43 A-6(ll) SiC
37 A-6(10) SiCL
T36N, RIlE, Sec 27, 304-A
NE 1/4, SE 1/4, 0.1 mi 304-B
S of NE Cor, 6% 304-C
T37N, RIOE, Sec 25, 309-A
SW 1/4, SE 1/4, SE Cor, 309-B
10% 309-C
1-12 30 6 100 19
14-22 31 13 108 17
25-37 36 18 104 19
1-10 35 12 105 17
12-20 45 23 99 22
23-32 32 14 110 17
No. of
orizon PropIndex Sampleszon erty Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 241
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2 4
100 99 98 96 92 83 79 28 15 A-4(8)
100 99 97 94 86 85 48 34 A-6(9)
100 99 97 95 88 85 50 38 A-6(ll)
SiL OL
SiCL CL
SiCL CL
100 99 97 95 88 85 44 28 A-6(9) SiCL
100 99 98 98 93 92 66 53 A-7-6(14) C
97 95 92 90 87 86 78 75 42 31 A-6(10) SiCL
Summary of Statistical Data
Standard Coefficient
ean Deviation of Variation
No, of
Standard Limit of Samples
Error Accuracy Required
34.2
9.4
100.8
19.7
99.4
98.8
96. I
85.4
22.4
41.0
19.a
101.5
20.1
99.5
99.0
97.3
90.0
46.7
35.3
16.2
108.3
17.5
97.3
96.2
93.7
86.0
37.7
126
196 HARPSTER FINE SANDY LOAM
Soil Association Area: XI (7a)
Soil Group: Humic-Gley
Parent Material: Fine sandy, water-deposited
material
Topography: Nearly level, 0 to 1% slope
Surface Drainage: Slow
Internal Drainage: Medium
Horizon Descriptic
Dark grayish br
b 1. 1k -
Pedological Profile Description and
LL PI 7max OMC
on
% % pcf
own 24-36 NP-12 102-122 11-20
Engineering Characteristics
% < %< X < %<
4o. No. No. No.
4 10 40 200
£9-100 99-100 94-100 4-69
to ac o4m Co
fine sandy loam
grading to
Grayish brown to
gray loam to fine
sandy loam below
6 to 10 in.
Grayish brown and
yellowish brown
loamy fine sand
% Clay Classification
(< 2u)
AASHO Unified
4-20 A-2-4
A-3
A-4
A-6
SN
SP-SM
SM-SC
CL
NP-* NP-* 104-124 10-14 98-100 97-100 93-100 6-41 3-17 A-2-4 SM
A-3 SP-SMf
A-4
* Insufficient data to provide upper range.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, poor drainage
medium to high susceptibility, F ; sometimes very high, F4
to be expected in cuts below the water table
dragline operations may be necessary because of normally high water table
stable at 1.5 to 1 above water table; sheeting may be necessary below
water table
close control necessary for moisture content; grid or pneumatic rollers
are acceptable
exposed slopes require protection from both wind and water action
fair to good
below 2 ft, good source of sand with varying content of fines
good to fair
elevation of gradeline is preferable to stripping topsoil; light construction
equipment should be used to place a working layer of fill over undisturbed
natural ground; surface very unstable under heavy construction traffic
Q
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196 HARPSTER FINE SANDY LOAM
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 30,
NE 1/4, SE 1/4,
NE Cor, 0%
T32N, R9E, Sec 9,
NW 1/4, SW 1/4,
Cen, 0.5~
T33N, R9E, Sec 34,
NE 1/4, NW 1/4,
NW Cor, 0.54
T33N, R9E, Sec 18,
SE 1/4, SE 1/4, 0.1
mi S of NE Cor, 0%
T32N, RIOE, Sec 16,
SW 1/4, SW 1/4, 0.1
mi W of SW Cor, 1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
3-Al 4-9 NP NP
3-A2 9-23 NP NP
3-C 23-45 NP NP
114 12
II 1 4
21-Al 4-15 NP NP 110 12
21-A2 16-31 NP NP 108 13
21-C 31-57 NP NP 105 12
34-Al 3-17 29 4 120 17
34-A2 17-31 20 3 117 12
34-C 31-58 NP NP 115 13
205-A 1-14 26 7 115 14
205-C 17-31 NP NP 123 10
228-A 1-16 34 12 104 19
228-C 19-41 20 4 118 11
Index No. of
Horizon Propert ampy esSProperty 
Tested
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 54 2 p
Classification
AASHO USDA Unified
100 99 90 35 27 12 9 A-2-4(0)
100 99 89 32 22 15 12 A-2-4(0)
100 99 86 25 16 10 9 A-2-4(0)
100 99 74 9 8 8 5 A-3(0)
100 99 76 9 8 6 5 A-J(O)
100 99 71 5 5 4 3 A-3(0)
100 98 86 32 28 14 10 A-2-4(0)
100 98 86 24 21 13 11 A-2-4(0)
100 98 97 97 96 81 18 15 10 9 A-2-4(0)
100 94 69 38 35 20 15 A-4(l)
100 99 98 93 72 36 32 16 13 A-4(0)
100 99 99 96 86 71 65 27 19 A-6(8)
100 96 66 33 32 18 16 A-2-4(0)
Summary of Statistical Data
Standard Coefficient
Mean Deviation of Variation
SM
SM
SM
S P-SM
S P-SM
S P-SM
SN
SM
SM
SaL SM-SC
SaL SM
Standard Limit of No. of
Error Accuracy Required
LL
PI
ymax
QMC
% < No.
% < No.
% < No.
% < No.
% < 2p
A2 LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2
LL
PI
ymax
DMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2u
29.9
4.5
112.0
15.1
99.8
99.7
97.3
36.9
11.8
0.9
113.0
12.4
100.0
100.0
98.8
21.4
9.3
0.8
114.4
12.0
99.3
99.1
96.4
23.5
10.0
13.8
107.2
6.2
20.2
0.4
0.5
2.3
60.7
47.1
173.2
4.2
4.8
0
0
0.5
54.6
39.8
223.6
6.0
12.8
1.2
1.2
2.5
52.6
46.5
197 TROXEL SILT LOAM
Soil Association Area: IX (la) Topography: Depressional, less than 0.5% slope
Soil Group: Brunizem Surface Drainage: Ponded to slow
Parent Material: Silty material, 4 ft. or more, Internal Drainage: Medium
on coarse-textured drift
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 2.)
% % pcf % 4 10 40 200 AASHO Unified
Dark brown to black 41-55 13-19 83-99 20-30 37-100 96-100 94-100 88-97 22-38 A-7-5 OH
silt loom 
A-7-6 OL
grading to
Brown to dark yellow-
ish brown silt loam
below 15 to 30 In.
Grayish brown to
yellowish brown
silty clay loam
Dark yellowish-
brown and gray
loamy fine gravel
30-51 8-28 94-109 17-24 94-100 92-100 85-96 70-92 20-45 A-7-6 CL
A-6 ML
A-4
25-48 9-25 97-115 14-21 86-100 80-100 67-99 47-90 18-41 A-6 CL
A-7-6
0-
10-
20-
- "
50-
60-
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special reconnendations:
shallow fills
2.5 to 3.0 ft
3 to 6 ft, fair to good drainage
medium to high susceptibility, F3 ; sometimes very high, F4
to be expected if cuts below water table intersect silt or fine sand pockets
little difficulty at most times of the year; surface may become slippery
when wet
usually stable at 1.5 to I or steeper; exposed silt pockets will slough
where seepage occurs
no difficulty at water contents near optimum; tamping, grid or pneumatic
rollers acceptable
may be a problem on both cut and fill slopes
generally good
sand and gravel of variable quality usually found at depths below 6 ft
good to excellent
18 in. or more of topsoil should be stripped beneath low fills; lower A and
B horizons are plastic and become slippery and soft when wet; preferable
to elevate grade line and not attempt to strip topsoil
Remarks: The texture and classification of the upper C horizon very with the thickness of the
silty sediments or the presence of a developmental (beta) horizon which my extend
Into the coarse drift.
Design and Construction Information
197 TROXEL SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5P 2p
Classification
AASHO USDA Unified
T34N, R9E, Sec 9,
SE 1/4, SE 1/4, 0.15
mi W of SE Cor, 0%
T36N, R9E, Sec i,
NW 1/4, NW 1/4, 0.1 mi
E of NW Cor, >5% on
sides of depression
T36N, R9E, Sec 16,
SE 1/4, SE 1/4, 0.1
mi E of SW Cor, 0%
T36N, R9E, Sec 12,
SW 1/4, NE 1/4,
NE Cor, 0%
T35N, R9E, Sec 23,
SE 1/4, SW 1/4, 0.05
mi S of NW Cor, 0%
50-A 3-28 41 15 96 22 96 96
50-B 30-43 44 23 104 22 100 99
50-C 49-57 32 14 113 15 100 95
106-A 6-36
106-B 40-54
106-C 57-66
106-D 67-75
132-A 4-31 50 18 88 27
132-B 33-42 40 14 100 21
132-C 45-57 46 23 99 18
154-A 3-19
154-8 22-35
154-C 36-52
154-D 52-63
175-A 5-42 54 14 84 29
175-8 45-56 28 7 110 16
175-C 60-78 30 13 110 17
96 96 95 94 92 90 36 22 A-7-6(10) SiL
97 96 87 81 70 69 40 32 A-7-6(13) CL
85 79 67 62 54 53 26 19 A-6(5) L
100
100 99 97 96
99 98 97 96
91 80 74 68
91 54 36
88 52 43
88 50 39
56 26 20
A-7-5(14)
A-7-6(14)
A-7-6(14)
A-6(6)
SiCL OH
SiC CL
SiC CL
GSiCL CL
100 98 97 96 94 53 35 A-7-5(13) SiCL
100 97 94 93 86 84 82 80 36 25 A-6(10) SiL
100 98 96 93 81 76 71 70 40 36 A-7-6(14) CL
99 99
98 97
92 87
97 96
88 38 28
81 47 39
53 31 28
86 52 38
A-7-6(12)
A-7-6(14)
A-6(5)
A-6(9)
100 99 98 95 95 42 30 A-7-5(12) SiCL
100 94 88 80 77 33 24 A-4(8) SiL
100 99 93 85 71 67 32 28 A-6(8) CL
Summary of Statistical Data
Horrzon Index No. ofH or n  Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ýt
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2A
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2V
Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Required
48.2
16.4
90.8
25.3
99.0
98.9
97.0
92.6
30.2
40.7
17.7
101.7
20.1
97.3
96. I
90.6
81.0
32.6
36.7
16.9
106.2
17.7
93.9
90.9
82.6
68.1
29.8
2L6 THORI SILT LOAM
Soil Association Area: VIII (,a) Topography: Nearly level to depress
Soil Group: ltergrade, Flanosol-Humic-Gley Surface Drainage: Very slow
Parent Material: Silty sediments, 0 to 3 ft, on Internal Drainage: Very slow
saturated mediuno-textured
glacial outwash
Pedological Profile Description and Engineering Characteristics
LL PI 
7
max OMC % < % < % < % < % Clay
Horizon Description No. No. No. No. (< 2,)
% % pcf % 4 10 40 200
A Very dark gray to 20-51 3-19 90-115 12-25 17-100 95-100 92-100 56-100 14-36
grayish trowr silt
loam
- grading to
Gray silt loam be-
low 6 to i ir.
Brownish gray,
mottled with
brownish yellow.
clay loam
Brownish gray to
brownish yellow
silty and sandy
loam
27-47 10-24 99-116 13-22 90-100 87-100 79-100 49-100 21-43
26-36 9-19 109-113 12-17 90-100 84-100 67-98 42-30 21-29
ional, u to
0.5/, slope
Classif ication
AASHO Unified
A-7-6 OL
A-4
A-6 CL-ML
A-6
A-7-6
A-6 CL
A-4 SC
Remarks: Substrata are stratified silts, sands and gravels.
Design and Construction Information
Allgrment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3 ; occasionally very high, F4
anticipated in cuts below water table
easily made above water table during dry season; surface becomes slippery and
soft when wet; dragline probably required for deep cuts below water table
usually stable at 1.5 to 1; sloughing occurs readily in exposed silt pockets
where seepage occurs
no difficulty at moisture contents near optimum; tamping, grid or pneumatic
rollers acceptable
possibly serious on both cut and fill slopes
generally good below 3 ft; drying may be required to reduce moisture content
to optimum
sandy gravel of variable quality usually found at depths below 5 ft
fair
12 in. or more of topsoil should be stripped under low fills to remove all
compressible soil; at high water contents soil deteriorates under heavy
construction traffic; elevation of grade line preferable to stripping
topsoil
0-
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206 THORP SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7 d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50u Sp 2 p
Classification
AASHO USDA Unified
T37N, R9E, Sec 28, 104-A
NE 1/4, SE 1/4, 0.1 mi 104-8
N of middle of S Bound, 104-C
0.5%
T32N, RIOE, Sec 7, 233-A
SW 1/4, NW, 1/4, 0.1 233-8
mi N and W of SE Cor, 233-C
0%
T33N, RI2E, Sec 12, 247-A
SW 1/4, SE 1/4, 0.05 mi 247-B
W of SE Cor, 0% 247-C
4-15 40 13 96 22
18-30 47 23 98 22
33-43 31 13 113 15
2-19 23 5 113 13
22-34 32 15 111 14
38-45 34 15 109 17
2-18 43 15 98 20
21-45 41 21 106 19
48-75 35 19 114 13
100 98 98 96 93 41 30 A-6(9) SiCL
100 99 98 95 92 39 42 A-7-6(15) SIC
100 99 97 95 90 88 81 78 45 30 A-6(9) SiCL
100 99 99 94 85 72 68 24 16 A-4(7)
100 98 97 97 88 74 60 56 30 26 A-6(7)
99 96 90 89 81 72 54 49 28 24 A-6(6)
100 99 98 97 93 92 42 32 A-7-6(ll) SiCL
100 99 98 94 91 46 38 A-7-6(13) SiCL
100 99 92 84 68 60 52 50 28 22 A-6(7) L
262-A 1-15 24 6 111 15 100 99 96 94 92 76 55 54 24 18 A-4(4)
262-8 18-29 33 14 112 15 95 93 88 86 78 68 53 52 33 26 A-6(5)
262-C 32-46 29 12 115 14 100 99 96 92 78 65 50 48 30 25 A-6(4)
271-A 1-18 46 17 94 23
271-B 21-38 32 12 110 16
271-C 41-60 27 10 117 13
No. of
Horion Index Samples
Property Samples
A LL 5
PI 5
7max 5
OMC 5
% < No. 4 5
% < No. 10 5
% < No. 40 5
% < No. 200 5
% < 2p 5
B LL 5
PI 5
7max 5
OMC 5
% < No. 4 5
% < No. 10 5
%< No. 40 5
% < No. 200 5
% < 2, 5
C LL 5
PI 5
7max 5
OMC 5
% < No. 4 5
% < No. 10 5
% < No. 40 5
% < No. 200 5
% < 2u 5
L CL-ML
CL CL
SICL SC
100 99 99 94 94 48 29 A-7-6(12) SiCL
100 98 96 83 78 38 29 A-6(9) CL
100 99 96 90 68 64 32 24 A-4(7) L
Summary of Statistical Data
Standard Coefficient
Deviation of Variation
Standard Limit of 
No
.
o f
Error Accuracy Samples
Required
35.2
11.2
102.5
18.7
99.0
98.4
96.3
82.1
24.9
36.8
17.2
107.1
17.1
97.1
96.3
92.3
77.1
32.3
31.2
13.9
113.5
14.7
95.0
91.7
82.8
60.8
25.1
T34N, RI3E, Sec 17,
SW 1/4, SW 1/4, 0.1
mi N of SW Cor, 0.5%
T34N, RI4E, Sec 22,
SW 1/4, SE 1/4, 0.05
mi S of NW Cor, 0%
210 LENA MUCK
Soil Association Area: VIII (9a) I, II (3a) Topography: Depressional, 0%• slope
Soil Group: Bog Surface Drainage: Very slow to ponded
Parent Material: Decomposed organic matter, silty Internal Drainage: Medium
sediments
Pedological Profile Description and Engineering Characteristics
LL PI 7ma
x  OMC % < % < % < % < % Clay Classification
Horizon Description 4No. No. No. No. (< 21)
% % pcf % 4 10 40 200 AASHO Unified
Black or very dark
muck with abundant
white flakes or
shell fragments
grading to
Black muck with pieces
of dark brown vegeta-
tion and white shell
flakes
Insufficient data available to estimate the average properties of this
organic soil.
Dark brown fibrous peat
with shell fragments
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
avoid this soil if possible; if crossing is necessary, excavate all
compressible material and fill with good borrow
1.0 to 3.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
to be expected in cuts below the water table
no difficulty, but dragline operation is necessary
temporarily stable at 1.5 to I; deep cuts may require sheeting
not suitable for borrow
cuts are only open temporarily so erosion is no factor
no
no
good
to provide a stable base for fill all organic material and soft sediments
should be excavated; a detailed exploration program should be undertaken
to find the depth of compressible material within the right-of-way lines;
deep deposits require swamp treatment techniques
C
.C
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210 LENA MUCK
Test Data Summary
Sampling Location Sample Samp. LL PI yd Opt.
and Slope and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50p 5p 2p
Classification
AASHO USDA Unified
T37N, RIOE, Sec 32,
NW 1/4, SW 1/4, NW
Cor. Dep.
T37N RIOE, Sec 26,
NW 1/4, SW 1/4, 0.1
mi S and W of NE
Cor, 6%
T37N, RIOE, Sec 26,
NW 1/4, SW 1/4, 0.1
mi N of SW Cor, 0%
T37N, RIOE, Sec 33,
NW 1/4, SW 1/4, 0.12
mi E of SW Cor, Dep.
T37N, RIOE, Sec. 31,
NE 1/4, SW 1/4, 0.05
mi N of SW Cor, Dep.
152-A 2-14 53 19
152-C 17-36 136 NP
312-A 0-18 84 9
312-Cl 21-48 123 7
312-C2 48-73 113 NP
313-A 0-18 55 14
313-Cl 21-33 72 12
313-C2 36-66 54 6
314-A 0-12 117 NP
314-C 15-27 104 24
315-A
315-CI
315-C2
315-C3
1-20
23-33
36-50
52-72
140 16
82 10
42 13
30 10
Summary of Statistical Data
Index No. of
Horizon Property Tested
Standard Coefficient Standard Limit of
Mean Deviation of Variation Error Accuracy
Insufficient Data Available for Statistical
Analysis of this Soil Type
No. of
Samples
Required
219 MILLBROOK SILT LOAM
Soil Association Area: VIII (9a,b)
Soil Group: Intergrade, Gray-Brown Podzolic-Brumizem
Parent Naterial: Silty sediments, 0 to 3 ft, on
medium textured glacial outwash
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Grayish brown to 19-49 NP-18 92-112 14-23
very dark gray silt
loam
grading to
Gray to brownish
gray silt loam
below 6 to 9 in.
Brownish gray,
mottled with
yellowish brown,
silty clay loam
to clay loam
Grayish brown to
gray sandy loam
to fine gravelly
clay loam
32-40 12-19 102-107 16-20
Topography: Very gently sloping, 0.5 to 1.5%
Surface Drainage: Slow to medium slope
Internal Drainage: Medium
Engineering Characteristics
%< %< % < %<
No. No. No. No.
4 10 40 200
100 100 96-100 76-100
100 100 97-100 77-97 28-40
26-3 NP- 18  109-116 13-17 96-100 94-100 83-100 29-86 17-290
% Clay Classification
(< 2n)
AASHO Unified
15-31 A-4 OL
CL-MLA-7- CL
M L
OH
A-6
A-7-6
A-6 CL
A-4 SM
SC
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fill
1.0 to 1.5 ft
3 to 6 ft, poor drainage
medium to high susceptibility, F3 ; occasionally very high, F4
serious in cuts below water table
little difficulty above water table; cuts below water table require dragline
operation; material becomes slippery when wet
usually stable at 1.5 to I or steeper; exposed silt pockets slough where
seepage occurs
little difficulty for moisture contents near optimum; tamping or pneumatic
rollers usually most desirable
can be serious on both cut and fill slopes
generally good below 3 ft, drying may be necessary to reduce moisture content
to optimum
silty sand with gravelly sediments generally below 6 ft
good
under low fills, 12 in. or more of topsoil should be stripped, to remove all
compressible soil; at high water contents soil may deteriorate under heavy
construction traffic; after rains surface should be scarified, partially
dried, and recompacted before subbase or more fill is placed; surface
drainage is necessary to prevent water standing on cut and fill surfaces
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219 MILLBROOK SILT LOAM
Test Data Summary
Sampling Location
and Slope
T33N, RIOE, Sec 30,
SE 1/4, SE 1/4, SE
Cor, 3%
T34N, R9E, Sec 32,
NW 1/4, SE 1/4, 0.05
mi S of NE Cor, ]%
T33N, RIOE, Sec 31,
NE 1/4, SW 1/4, 0.05
mi W of SE Cor, 1%
T32N, RIOE, Sec 35,
NE 1/4, NE 1/4, 0.1
mi S of NE Cor, 17.
T36N, RIIE, Sec 27,
SE 1/4, SW 1/4, 0.1
mi W of SE Cor, 1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
77-A 4-15 24 4 108 16
77-B 15-34 41 18 102 20
77-C 36-46 27 8 112 16
199-A 0-11 33 9 101 20
199-8 13-26 36 16 103 17
199-C 29-42 NP NP 116 13
216-A 1-15 31 9 106 17
216-8 18-30 36 17 105 18
216-C 33-43 28 13 114 14
222-A 2-16 32 8 102 18
222-8 19-32 35 15 106 18
222-C 35-50 30 14 109 17
303-A 3-24 51 19 90 24
303-8 28-46 32 12 107 18
303-C 49-66 27 II 113 14
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50" 5u 24
Classification
AASHO USDA Unified
100 98 97 92 88 32 21 A-4(8) SiL
100 99 96 92 51 41 A-7-6(ll) SiC
100 99 94 93 91 38 40 27 A-4(8) SiCL
100 95 90 81 78 34 21 A-4(8)
100 97 92 83 80 49 34 A-6(10)
100 97 40 36 22 18 A-4(l)
100 98 97 78 75 28 20 A-4(8)
100 98 93 78 74 38 34 A-6(lI)
100 99 97 96 91 76 49 44 26 21 A-6(4)
100 99 98 94 89 28 20 A-4(8)
100 99 96 89 82 36 31 A-6(10)
100 99 98 98 94 81 55 49 29 26 A-6(6)
CL-ML
CL
CL
SiL OL
SiCL CL
SaL SM
SiL CL
CL CL
SaCL SC
SiL OL
SiCL CL
SaCL CL
100 99 98 96 96 48 32 A-7-5(14) SiCL
100 98 95 88 85 40 30 A-6(9) SiCL
100 99 97 94 83 73 54 50 29 21 A-6(4) L
Summary of Statistical Data
No. of
Horizon dex  SamplesProperty Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2V
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
Standard Coefficient Standard Limit of No ofSamplesMean Deviation of Variation Error Accuracy SampR edRequired
34.1
9.7
101.5
18.9
99.9
99.8
98.0
88.4
22.9
35.9
15.7
104.7
18.3
100.0
99.9
98.4
86.7
34.0
28.1
9.3
1 12.8
14.9
98.4
97.3
92.3
57.6
22.8
30.4
55.6
6.8
16.8
0.1
0.2
1.7
9.4
23.2
8.3
15.6
1.8
7.1
0
0.1
1.I
8.1
12.5
5.0
61.6
2.2
11.0
1.4
2.3
6.8
34.0.
17.1
220 PLTTVILLE SILT LO<AM
Soil Association Area: XIII (Ja)
Soil Group: Brunizem
Parent Material: Medium-textured drift, 2 to 4 ft
on dolomitic limestone
Topography: Nearly level to moderately sloping,
e to 7% slopeSurface Drainage: Medium to rapid
Internal Drainage: medium
Horizon Descriptio
-A Brown to very d
brown silt loanm
grading to
- Very dark grayi
brown silt loanm
below 6 to 10 i
Brownish gray,
mottled with
yellowish browr
silty clay loan
Pedological Profile Description and Engineering Characteristics
LL PI 7ma
x  
OMC % < % < % < % < % Cla
on No. No. No. No. (< 2P)
% % pcf % 4 10 40 200
lark 32-56 11-20 31-10b 17-30 100 99-100 95-100 68-100 19-33
sh
S1326 96104 1822 7-100 91-100 85-100 61-. 27-41
37-4;' 13-26 96-104 18-22 97-100 91-100 85-100 61-100 27-41
,
y Classification
AASHO Unified
A-7-6 OH
A-7-5 CL
A-6 OL
A-7-6
A-6
Very pale brown
dolomitic lime-
stone
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow cuts and fills
1.0 to 1.5 ft
3 to 6 ft, fair to good drainage
medium to high susceptibility, F ; occasionally very high, F4
expected at soil-rock interface and in rock joints and cracks
no difficulty in soil; rock may require blasting
stable in soil at 1.5 to 1; shallow cuts in rock will stand vertical
close control of moisture content necessary; tamping, grid, or pneumatic rollers
are usually acceptable; rock must be crushed
little difficulty because of proximity of bedrock to the surface
poor; only B horizon material can be used
yes; rock for crushing
usually good
variable bedrock elevation makes estimating amount of rock excavation
difficult; 6 to 8 in. of topsoil should be stripped below low fills;
at high water contents very unstable under heavy construction traffic;
after rains surface should be scarified, partially dried, and
recompacted before subbase or more fill is placed
Vt
C
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220 PLATTVILLE SILT LOAM
Test Data Summary
Sampling Location
and Slope
T32N, RIOE, Sec 35,
NE 1/4, SW 1/4, SE
Cor, 1%
T37N, R9E, Sec 14,
NE 1/4, NW 1/4, 0.15
mi S of NE Cor, 1%
T35N, R9E, Sec 3,
SW 1/4, NE 1/4, 0.15
mi S of NE Cor, 1%
T36N, RIOE, Sec 10,
NW 1/4, NW 1/4, 0.1
mi W of NE Cor, 1%
T35N, R9E, Sec 27,
NE 1/4, SE 1/4, SE
Cor, 3%,
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
68-A 5-20 32 II 107 17
68-B 20-22 38 5I
112-A 3-17 41 14 94 23
112-B 20-36 42 18 99 21
125-A 3-15 51 18 88 28
125-8 18-33 48 27 99 21
125-C 35-54 29 9 III 16
150-A 3-20 44 18 93 24
150-8 23-33 41 19 104 18
173-A 2-14 53 18 86 28
173-8 15-22 44 18 98 20
173-C 16-27 35 15 108 17
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 5 2p
100 99 97 89 69 64 28 22 A-6(7)
100 97 89 72 67 34 28 A-6(9)
100 99
Classification
AASHO USDA Unified
L CL
CL CL
100 99 99 98 95 36 24 A-7-6(10) SiL
100 99 98 97 95 93 48 38 A-7-6(12) SiCL
100 99 98 97 96 44 32 A-7-5(13) SiCL
100 99 98 97 94 49 39 A-7-6(16) SiCL
100 99 95 88 30 23 A-5(8) SiL
100 97 92 84 82 44 31 A-7-6(12) SiCL
96 90 84 78 66 65 40 33 A-7-6(10) CL
100 94 89 80 77 31 23 A-7-5(14) SiL
100 99 98 91 87 77 75 40 32 A-7-6(12) CL
97 96 94 92 87 81 70 68 30 24 A-6(9) L
Summary of Statistical Data
ndex No. of
Horizon SamplesProperty Tested
Mean Standard Coefficient Standard Limit of 
No
. of
Deviation of Variation Error Accuracy Required
Required
LL
PI
,max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
228 EYLAR SILT LOAM
Soil Association Area: VII (5b,6b)
Soil Group: Gray-Brown PodzolIc
Parent Material: Silty sediments, 0 to 2 ft, on silty
clay to clay till
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Yellowish gray to
brownish gray silt
loam
grading to
Gray silt loam below
5 to 9 In.
Yellowish brown
mottled with brown
silty clay to clay
Yellowish brown to
gray silty clay to
clay with occasional
gravel
29-36 6-11 97-107 16-21
Topography: Gentle to moderately rolling, 2 to 61 slop
Surface Drainage: Medium
Internal Drainage: Slow
Engineering Characteristics
% < %< %< %<
No. No. No. No.
4 10 40 200
?9-100 99-100 94-98 81-88
36-47 15-25 99-105 18-22 99-100 98-100
30-47 12-27 99-112 15-22 84-100 81-100
% Clay Classification
(< 24)
AASHO Unified
17-28 A-4 OL
A-6 CL
CL-ML
95-99 84-96 31-60 A-7-6
A-6
72-100 58-100 4-64 A-7-6
A-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
0.5 to 1.5 ft
below 6 ft, fair drainage
medium to high susceptibility, F3
not common; temporary where cuts intersect silt pockets
usually no difficulty above 4 to 6 ft; below water table moisture content may
appreciably exceed optimum and material breaks out in large chunks; slippery
when wet, bakes to cracked, hard dry crust
stable at 1.5 to 1; when seepage occurs in exposed silt pockets, material will slough
for layers of proper thickness, no difficulty at moisture contents near optimum;
heavy tamping rollers recommended; pneumatic rollers may impart planes of
weakness
generally not a problem; difficult to stabilize topsoil on slopes
fair to good; drying usually required to reduce moisture content to optimum
no
poor
usually necessary to strip only vegetation under low fills; embankment material
should be carefully broken up before it dries to hard lumps or is compacted
in layers which exceed normal thickness; surface drains should be provided in
both cut and fill sections to prevent softening under heavy construction
traffic; areas may be very difficult to work during rainy season
223 EYLAR SILT ODAM
Test Dat. Surmary
Sampling Location
and Slope
T35N, RIOE, Sec 29,
NW 1/4, SE 1/4, 0.1
mi S of NW Cor, 2%
T33N, RIOE, Sec 30,
SE 1/4, SE 1/4, 0.05
,mi E of SE Cor, 4%
T34N, RI3E, Sec 2
SE 1/4, NW 1/4, 0.1
mi W and S of NE Cor,
i%
T35N, RI2E, Sec 25,
SE 1/4, NW 1/4, 0.1
mi E of SW Cor, 5%
T35N, RI2E, Sec 20,
SW 1/4, NE 1/4, 0.1
mi W and 0.05 mi N of
SE Cor, 3%
Sample 3amp. LL P "I Opt
and Depth.
Horizon in. % % pcf %
I94-A 2-!3 32 i0 104 18
194-B !5-25 40 19 !03 i9
194-C 28-36 31 12 109 17
217-A i-14 29 7 106 16
217-8 !7-32 48 25 98 22
217-C 37-54 45 25 !00 23
266-A 2-16 33 7 100 20
266-B 19-31 41 19 103 20
266-C 34-45 41 22 104 17
278-A 1-12 31 8 104 18
278-B 15-27 41 20 101 21
278-C 30-43 34 16 III 18
290-A 1-17 36 II 98 21
290-8 20-34 38 16 104 19
290-C 37-48 43 23 104 19
rechanical Analysis
Percent Finer
No. No. No. lo. No.
/2" 4 30 40 60 200 504 5p 2"
'00 98 36 88 86 34 24 A-4(8)
W00 99 96 94 86 83 42 35 A-6(12)
35 87 32 30 72 68 61 55 22 20 A-6(6)
:lassification
AASHO USDA Unified
SiL CL
SiCL CL
GL CL
100 97 92 82 30 34 22 A-4(8) SiL
100 99 99 97 96 80 61 A-7-6(16) C
'00 99 99 99 98 82 62 A-7-6(15) C
100 99 99 96 93 86 84 34 18 A-4(8) SIL
100 98 95 94 91 90 56 44 A-7-6(12) SiC
99 97 94 91 82 76 68 67 44 38 A-7-6(12) C
?00
100
100 99
99 99 95 91 84 82 34 20 A-4(8) SiL
99 99 97 95 88 86 58 50 A-7-6(12) C
99 98 95 92 87 85 55 42 A-6(11) Sic
100 99 94 90 82 80 42 28 A-6(8) SiCL
100 99 99 96 94 88 85 49 40 A-6(10) SiC
100 99 96 95 89 88 50 37 A-7-6(14) SiCL
CL-ML
CL
CL
OL
CL
CL
CL
CL
CL
OL
CL
CL
Summary of Statistical Data
Horizon Index No. of
Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2(I
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2P
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Mean Standard Coefficient Standard Limit 
of No. of
Deviation of Variation Error Accuracy Samples
Requi red
32.2 2.5 7.8 1.1 3.1 2
8.7 1.8 20.1 0.8 2.2 1
102.3 3.5 3.4 1.6 4.3 4
18.5 2.0 10.7 0.9 2.4 2
99.6 0.2 0.2 0.1 0.3 1
99.2 0.4 0.4 0.2 0.5 1
96.0 1.5 1.5 0.7 1.8 1
84.5 2.5 2.9 1.1 3.1 2
22.5 4.0 17.6 1.8 4.9 5
41.6
19.9
101.9
20.3
99.6
99.1
96.8
89.9
45.9
38.9
19.6
105.5
18.8
94.7
93.4
88.7
80.6
39.9
2 2 ',SH U M LT'I CL, Y L t'
Soil Association Area: I., V ;a, Topography: Nearly level to
Soil Group: Hunic-Gle, Surface Drainage: Slow
Parent Material: Silt, sedi , erts, 0 tc 3 ft, on Internal Drainage: Slow
silty clay loa:n till
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
-A Black silty clay 4- 74 13-34 "3-)4 23-22 l9-100 38-100 95-100 86-100
loam to clay 1 am
gradiiQ tc
Very dark gray silty
clay loa' to clay
loam below " tc lb i .
depressinnal, 0 to I;
Slope
% Clay Classification
(< 2p)
AASHO Unified
29-34 A- 7-5 OH
Brownish gray, mottled 41-5 , 1 -23 94-105 17-24 -'-190 3--100 I 7-100 62-98 37-42 A-7-6 CH
witn velloAisc browr,
silty clay CL
Brownish 7ray to gray 
3 1
-52 12-33 101-1ll 1I-21 94J-l100 9ý-100 95-?9 7-ai7 32-41 A- -6
silty clay loam with ,
some gravel
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
serious problem where silt or sand lenses are exposed in cuts
can be made easily above water table during dry season; below 4 ft the material
may not break up readily; surface becomes slippery and soft when wet,
bakes hard on drying
stable at 1.5 to 1; sloughing of exposed silt pockets where seepage occurs
no difficulty if hlyers are of proper thickness and moisture contents are
near optimum; heavy tamping rollers recommended
no problem except for easily-eroded silt pockets
fair to poor; drying usually required to reduce moisture content
no
good to excellent
12 in, or more of topsoil should be stripped under low fills to remove all
compressible organic soil; at high water contents very unstable under
heavy construction traffic; preferable to elevate grade line 4 to 5 ft
anu not to attempt to strip top ,oil
--I
232 ASHKUM SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T31N, RIOE, Sec 26
SW 1/4, SW 1/4, 0.1
mi E of SW Cor
0.5%
T34N, RI4E, Sec 18
SE 1/4, SW 1/4, NW
Cor 0.5%
T33N, RI12E, Sec 20
NW 1/4, NW 1/4, NW
Cor 0.5%
T35N, R9E, Sec 12
NE 1/4, NE 1/4, NE
Cor 0%
T36N, R9E, Sec 23
SE 1/4, NE 1/4, NE
Cor OX,
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
75-A 4-24 44 13 C9 74
75-8 27-35 46 21 1)3 18
75-C 35-62 36 16 110 15
90-A 4-10 51 20 92 24
90-3 13-32 42 22 104 lb
90-C 36-47 42 25 106 18
92-A 6-20 54 23 89 26
92-B 24-40 55 28 94 24
92-C 44-60 51 31 102 20
94-A 2-10 60 29 88 26
94-B 12-27 51 28 98 22
94-C 30-41 33 14 110 17
97-A 4-16 75 31 82 29
97-3 20-34 54 31 98 21
97-C 38-55 46 28 103 19
No. of
Horizon Property Tested
LL
PI
7max
OMC
% < No. 4
% < Ne. 10
% < No. 40
% < No. 200
%< 24i
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2gi
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2L
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 501 5H 21
Classification
AASHO USDA Unified
10 97 95 89 87 46 32 A-7-5(13) SiCL OL
130 99 98 97 87 85 51 40 A-7-6(13) SiC CL
100 99 97 95 86 87 45 35 A-6(10) SiCL CL
100 99 96 96 50 32 A-7-5(14) SiCL OH
100 99 97 94 83 81 50 38 A-7-6(13) SiCL CL
100 99 97 93 83 80 48 37 A-7-6(14) SiCL CL
100 99 99 97 96 43 29 A-7-5(16) SICL OH
100 98 97 93 92 51 38 A-7-6(18) SiCL CH
100 98 95 90 88 52 42 A-7-6(16) SiC CH
100 99 98 97 45 34 A-7-5(20) SiCL CH
100 99 97 96 49 40 A-7-6(18) SiCL CH
100 99 99 97 95 48 34 A-6(10) SICL CL
100 99 98 95 92 87 85 43 32 A-7-5(20) SiCL OH
100 98 95 89 87 51 41 A-7-6(19) SIC CH
100 99 99 98 95 92 83 80 45 36 A-7-6(16) SiCL CL
Summary of Statistical Data
Standard Coefficient
Deviation of Variation
No. of
Standard Limit of N o
Error Accuracy Required
56.9
23.2
88.1
25.9
99.8
99.5
98.2
93.3
31.7
49.6
25.9
99.5
20.5
99.8
99.6
98.2
89.9
39.2
41.7
22.8
106.2
18.1
99.6
99.3
97.3
87.8
36.9
235 BRYCE SILTY CLAY LOAM
Soil Association Area: VII (5a)
Soil Group: Humic-Gley
Topography:Gently rolling to depressional, 0 to 2%
Surface Drainage: Slow slope
Parent Material: Silty or clayey local wash 0 to 3 ft. on Internal Drainage: Very slow to slow
silty clay drift
Pedological Profile Description and Engineering Characteristics
Horizon Description
Black silty clay
loam to clay
grading to
Dark gray silty clay
loaom to silty clay
below 6 to 12 In.
Dark gray, mottled
with yellowish brown,
silty clay to clay
Gray silty clay
loam to silty clay
with occasional
gravel
7
max OMC %< %< %< %<
No. No. No. No.
pcf % 4 10 40 200
36-62 15-24 85-101 19-29 100
32-63 18-31 90-112 15-26 100
99-100 96-99 63-100
% Clay Classification
(< 2z)
AASHO Unified
22-46 A-7-5 OH
A-7-6 OL
A-6 CL
99-100 98-100 61-100 34-56
A-7-5 MH
A-6 CH
30-59 13-37 101-111 16-20 98-100 98-100 94-100 65-100 28-55 A-7-6 CL
A-6 CH
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
uncommon
no difficulty above water table during dry season; material may not break up
readily below 4 ft; surface becomes very slippery when wet, and bakes
to a cracked, hard, dry crust
stable at 1.5 to I
not difficult for layers of proper thickness when moisture content is near
optimum; heavy tamping rollers recommended, pneumatic rollers may impart
planes of weakness
difficult to stabilize topsoil on slopes, but otherwise no problems
poor to fair; drying is usually required to attain optimum moisture content
no
good
at least 12 in. of topsoil should be stripped below low fills to remove all
compressible organic soil; very unstable at high water contents under
heavy construction traffic; areas may become impassable during rainy
season; preferable to elevate grade line 4 to 5 ft rather than to
attempt to strip topsoil
0-
o10-
20-
530 -
I 4o-
61
235 BRYCE CLAY LOAM TO CLAY
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 6,
NW 1/4, NE 1/4, NW
Cor. 0.5%
T35N, R9E, Sec 15,
SW 1/4, SW 1/4, 0.05
mi W of SE Cor, 0%
T34N, RI3E, Sec 15,
NE 1/4, SE 1/4, NE
Cor, 2%
T34N,'Ri3E, Sec 6,
SE 1/4, NE 1/4, 0.1
mi S of NE Cor, 1%
T35N, RI2E, Sec 3,
SE 1/4, SE 1/4, 0.05
mi E of SW Cor, 1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
25-A 3-9 36 16 99 21
25-8 25-42 31 17 112 16
25-C 42-61 35 21 109 17
170-A 2-12 51 20 91 26
170-B 15-27 53 27 97 22
170-C 30-47 39 18 108 17
265-A 2-13 49 19 92 23
265-B 16-28 48 26 102 19
265-C 31-47 46 24 106 18
270-A 1-12 61 24 86 29
270-8 15-26 60 29 91 25
270-C 29-42 60 39 100 20
286-A 2-24 46 18 97 22
286-8 27-39 47 24 101 21
286-C 42-58 41 23 107 18
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50SO 5 24
100 98 86 59 59 32 22 A-6(7)
100 99 86 56 55 39 32 A-6(7)
100 98 88 65 64 49 39 A-6(10)
Classification
AASHO USDA Unified
L CL
SaCL CL
CL CL
100 98 98 96 95 50 37 A-7-5(14) SICL
100 99 99 98 58 47 A-7-6(17) SiC
100 99 98 97 94 38 29 A-6(ll) SiCL
100 97 94 87 84 45 32 A-7-5(13) SiCL
100 99 98 94 91 57 46 A-7-6(16) SiC
100 99 98 94 90 56 45 A-7-6(15) SiC
100 99 99 97 96 62 44 A-7-5(17) SiC
100 99 98 97 66 51 A-7-5(20) SiC
100 99 98 97 70 55 A-7-6(20) SiC
100 99 97 95 88 88 50 36 A-7-6(13) SiCL
100 99 98 95 89 86 60 48 A-7-6(15) C
100 99 98 97 93 88 79 76 51 40 A-7-6(13) C
Horizon Index Smp sProperty Testeds
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No, 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2u
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 211
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
Standard Limit of No. ofSn rro Limit c qSampies
Error Accuracy Required
48.7
19.4
92.9
24.0
99.9
99.7
97.9
85.6
34.1
47.7
24.6
100.6
20.5
99.9
99.9
98.9
87.0
44.7
44.3
25.1
106.0
18.1
99.4
99.3
97.6
86.3
41.4
238 RANTOUL SILTY CLAY
Soil Association Area: VII (5a, 6 a) Topography: Depresslonal, 0 to 0.5% slope
Soil Group: Humic-Gley Surface Drainage: Ponded to very slow
Parent Material: Clayey local wash 0 to 5 ft. on silty Internal Drainage: Very slow
clay to clay drift
Pedological Profile Description and Engineering Characteristics
LL P
I  7
max OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
Black to dark
grayish black clay
to silty clay
grading to
Dark gray or grayish
black slay to silty
clay loam below
8 to 20 in.
Gray, sometimes
mottled with pale
yellow or brown
silty clay loam to
silty clay
Gray silty clay
loam to clay
44-61 17-26 85-96 21-29 99-100 99-100 97-99 90-100 33-48
A-7-6 OL
42-70 20-34 80-102 18-33 100
33-77 16-45 81-111 15-31 98-100
99-100 98-100 91-100 39-58 A-7-5 MH
A-7-6 CH
CL
97-100 94-100 83-100 34-61 A-7-6 CL
A-6 CL
Remarks: Substrata may be glacial till or lakebed sediment. Occasionally layers of outwesh are present.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.5 ft
0 to 3 ft, very poor drainage
medium to very high susceptibility, F3 to F4
can be significant in cuts where silt strata overlie clay drift
no difficulty above water table during dry season; material may not break up
easily below 4 ft; surface becomes very slippery when wet, and bakes to
a cracked, hard, dry crust
stable at 1.5 to I; silt pockets will lough where seepage occurs
for layers of proper thickness, no difficulty if moisture content is near
optimum; heavy tamping rollers recommended; pneumatic rollers may create
planes of weakness
difficult to stabilize topsoil on slopes, but no other problems
poor to fair; drying usually required to attain optimum moisture content
no
good
at least 12 in. of topsoil must be stripped under low fills to remove all
compressible organic material; at high water contents soil is very unstable
under heavy construction traffic; areas may become impassable during
rainy season; preferable to raise grade line 4 to 5 ft rather than to
attoimpt to strip topsoil
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Sampling Location
and Slope
T34N, RI3E, Sec 27,
SW 1/4, NW 1/4, NW
Cor Depressional
T34N, RI3E, Sec 15,
NW 1/4, NW 1/4, 0.05
mi E of SW Cor, Dep.
T34N, RI2E, Sec 12,
NE 1/4, SE 1/4, 0.1
mi N and 0.05 mi W of
SE Cor, Depressional
T34N, RI2E, Sec 4,
SE 1/4, NE 1/4, 0.1
mi E of NW Cor, Dep.
T35N, RI2E, Sec 24,
NW 1/4, NW 1/4, 0.1
mi N of SW Cor, Dep.
Sample Samp. LL PI 7 d Opt.
and Depth. w
Horizon in. % % pcf %
259-A 1-12 59 25 87 27
259-B 15-21 59 27 87 29
259-C 24-42 66 36 86 29
264-A 0-13 57 22 88 28
264-8 15-24 51 24 96 21
264-C 28-46 48 27 103 20
274-A 1-15 44 17 96 21
274-8 18-27 42 22 101 20
274-C 30-47 32 15 110 16
276-A 1-16 53 23 94 24
276-B 19-27 60 28 91 26
276-C 30-48 68 41 94 22
280-A 3-32 51 20 91 25
280-B 35-39 68 34 81 32
280-C 42-60 63 35 87 28
Horizon Index No. of
Horion Property Samples
Property Tested
Mechanical Analysis
Percent Finer
No. No. No. No. No.
'" L/2" 4 10 40 60 200 50u S5 21
Classification
AASHO USDA Unified
100 99 99 98 94 64 45 A-7-5(18) SiC
100 99 78 54 A-7-5(18) SiC
100 99 99 98 96 67 54 A-7-6(20) SIC
100 99 99 99 98 98 96 96 64 46 A-7-5(16) SiC
100 99 99 98 70 53 A-7-6(16) SiC
100 99 99 98 70 55 A-7-6(16) SiC
100 97 95 90 88 47 34 A-7-6(12) SiCL
100 99 97 96 90 88 50 38 A-7-6(13) SiCL
100 99 98 97 93 90 80 76 40 33 A-6(10) CL
100 99 99 98 96 94 58 41 A-7-5(16) SiC
100 99 98 96 96 59 47 A-7-5(19) SiC
100 99 97 96 66 53 A-7-6(20) SiC
100 99 99 99 98 98 98 57 38 A-7-5(14) SiCL
100 99 99 98 97 68 51 A-7-5(20) SIC
100 98 64 44 A-7-6(20) SiC
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
Standard Limit of No. of
Error Accuracy Samples
Required
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
LL
P1
7max
OMC
No. 4
No. 10
No. 40
No. 200
2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2K
241 CHATSWORTH SILTY CLAY TO CLAY
Soil Association Area: VII (5b)
Soil Group: Regosol
Parent Material: Silty clay to clay till
Topography: Moderately to strongly sloping, 4 to 5+%
Surface Drainage: Rapid slope
Internal Drainage: Slow
Pedological Profile Description and Engineering Characteristics
LL P 7ma
x  OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
% Clay Classification
(< 24)
AASHO Unified
Brown to grayish
brown silt loam
grading to
Yellowish brown
slit loam to silty
clay at 3 to 5 In.
(often absent due to
erosion)
Yellowish brown
silty clay to clay
Gray silty clay
loam to clay with
occasional gravel
34-52 11-28 93-103 18-25 99-100
38-46 18-24 99-107 19-22 99-100
99-100 97-100 86-98
94-100 92-100 86-98
20-69 A-7-6 CL
A-6 ML
CH
43-54 A-7-6
A-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoi0:
Special recommendations:
moderate to deep cuts and fills
0 to 1.0 ft
below 6 ft, fair to good drainage
medium to high susceptibility, F3
uncommon
no difficulty above 3 ft; below, moisture content may appreciably exceed optimum
and material breaks out in large chunks; soil becomes slippery when wet,
bakes to a hard,dry crust with cracks
stable at 1.5 to 1
usually no difficulty if layers are of proper thickness and moisture content is
near optimum; heavy tamping rollers recommended; pneumatic rollers may
create planes of weakness
difficult to establish vegetation or stabilize topsoil on slopes, otherwise not
serious
generally fair; manipulation is frequently necessary to reduce moisture content
no
no; frequently eroded
usually necessary to strip only vegetation under low fills; embankment material
should be carefully broken up before it dries to hard lumps or is compacted
in layers exceeding normal thickness; surface drainage should be provided
in both cut and fill sections to prevent deterioration under heavy con-
struction traffic; areas may be very difficult to work during rainy season
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241 CHATSWORTH SILTY CLAY -0 C
Test Data Summary
Sampling Location
and Slope
T35N, RIOE, Sec 28,
HV 1/4, NW 1/4, 0.1
mi S ofNW Cor, 10%
T34N, RI3E, Sec IS
NE 1/4, NE 1/4, SW
Cor, 10%
T34N, R13E, Sec 7,
NE 1/4, NW 1/4, 0.1
mi E of NW Cor, 15%
T35N, RI2E, Sec 13,
SW 1/4, NW 1/4, 0.1
1i E of NW Cor, 4%
T35N, RI2E, Sec 13,
NE 1/4, NE 1/4, 0.1
mi W and 0.05 mi S of
NE Cor, 8%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
193-8 2-15 36 I1 98 20
193-C 18-31 39 19 101 20
267-8 5-20 51 26 95 23
267-C 23-36 41 21 105 21
275-8 1-12 39 17 103 20
275-C 15-36 40 19 106 19
281-8 3-15 49 22 95 24
281-C 18-33 46 23 100 22
289-A 1-6 35 9 99 20
289-8 9-22 42 21 100 19
289-C 26-40 42 22 104 20
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 5p 24
Classification
AASHO USDA Unified
100 98 96 90 86 30 16 A-6(8) SiL
100 99 97 92 92 60 45 A-6(12) SIC
100 99 98 98 72 59 A-7-6(17) C
100 99 99 66 48 A-7-6(13) SiC
ML
CL
100 97 95 88 86 56 44 A-6(ll)
100 99 98 96 94 89 88 56 44 A-6(12)
100 99 99 97 95 91 88 65 51 A-7-6(15) C
100 94 92 91 89 88 72 54 A-7-6(15) C
99 99 96 93 86 83 34 19 A-4(8) SIL
100 99 98 94 94 68 53 A-7-6(13) SIC
99 98 97 96 92 90 65 50 A-7-6(13) SIC
Summary of Statistical Data
i
i
ndex No. of
Horizon Property SamplesProperty Tested
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Mean Standard Coefficient Standard Limit 
of 
No
. ofSamples
Deviation of Variation Error Accuracy Required
Required
43.4
19,5
98.1
21.4
99.8
99.6
98.1
92.1
44.7
41.8
20.8
103.2
20.4
99.5
98.0
96.6
92.2
48.5
270 OQUAWKA SAND
Soil Association Area: XII (7a, b)
Soil Group: Intergrade, Gray-Brown Podzolic-Brunizem
Parent Material: Water-laid and wind-reworked sands and
fine sands
Topography: Very gently to strongly sloping, I to
Surface Drainage: Rapid to medium 12% slope
Internal Drainage: Very rapid
Pe
Horizon Description
AI Dark grayish brown
medium sand
grading to
-A 2  Light yellowish brown
medium sand below
6 to 9 in.
8 Yellowish brown to
reddish brown medium
sand with some sandy
clay loam lenses
SC Yellow sand
dological Profile Description and Engineering Characteristics
LL PI 
7
max OMC % < % < % < % <
No. No. No. No.
% % pcf % 4 10 40 200
NP NP 104-112 10-15
NP 106-115 11-13
NP NP 104-111 11-15
NP NP 104-111 12-13 100
% Clay Classification
(< 20)
AASHO Unified
100 98-100 8-26 4-7 A-2-4 SM
SW-SM
100 93-100 9-16 5-7 A-2-4 SM
A-3 SPrSM
100 93-100 6-16 2-7 A-3 SP-SM
A-2-4 SM
100 96-100 3-21 3-5 A-2-4 0
A-3 SP-SM
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 2.0 ft
below 6 ft, good drainage
low to high susceptibility, F2 to F3
usually no problem except in very deep cuts below water table
generally no difficulty; deep cuts below water table may require dragline operation
stable at 1.5 to I; cuts below water table may require sheeting
frequently soil is dry and difficult to compact, close control of moisture content
is necessary; grid or pneumatic rollers are acceptable; vibratory equipment
may be advantageous
slopes must be protected from both water and wind action
generally good
good to excellent source of medium to fine sand
poor
surface may become unstable under heavy construction traffic whether dry or
saturated; only stripping of vegetation required beneath low fills
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270 OQUAWKA SAND
Test Data Summary
Sampling Location
and Slope
T32N, R9E, Sec 30,
SE 1/4, NE 1/4,
SE Cor, 1%
T32N, R9E, Sec 16,
SW 1/4, SW 1/4,
SW 1/4 of NW Cor, 1%
T33N, R9E, Sec 19,
NW 1/4, NW 1/4, 1.5
mi S of NW Cor, I 1/2
to 1%
T33N, R9E, Sec 26,
SE 1/4, SW 1/4, 0.05
mi E of SW Cor, 2%
T32N, R9E, Sec 14,
SE 1/4, SW 1/4,
SW Cor, 2%
Sample Samp. LL PI 7 d Opt.
and Depth. w
Horizon in. % % pcf %
4-Al 0-14 NP NP 110 12
4-A2 18-40 NP NP 110 12
4-B 67-87 NP NP 109 14
20-Al 0-5 NP NP 106 15
20-A2 5-24 NP NP 110 12
20-B 33-53 NP NP 107 14
30-A2 9-36 NP NP 116 II
30-8 36-50 NP NP 110 12
30-C 50-75 NP NP 111 12
294-Al
294-A2
294-8
294-C
295-Al
295-A2
295-8
295-C
1-8
13-45
49-62
64-78
1-15
21-33
33-51
55-80
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5p 2p
Classification
AASHO USDA Unified
100 98 75 13 10 6 5 A-2-4(0)
100 98 71 11 9 7 5 A-2-4(0)
100 99 81 18 10 6 6 A-2-4(0)
100 99 91 24 23 9 6 A-2-4(0)
100 92 15 14 8 7 A-2-4(0)
100 88 10 8 4 4 A-3(0)
100 92 60 15 14 9 7 A-2-4(0)
100 92 62 9 9 7 7 A-3(0)
100 98 87 13 10 6 5 A-2-4(0)
SM
SP-Sm
SM
SM
SM
S P-SM
SM
SP-SM
SM
SW-SM
SP-SM
S P-SM
SP-SM
SM
SM
S P-SM
SM
A-2-4(0)
A-3(0)
A-3(0)
A-3(0)
A-2-4(0)
A-2-4 (0)
A-3(0)
A-2-4(0)
Summary of Statistical Data
No. of
Horizon Property Samples
Pr r Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 241
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 211
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2,
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21p
Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Requied
0
108.1
12.5
100.0
100.0
98.8
17.0
5.4
0
110.5
11.9
100.0
100.0
97.7
12.4
6.0
5
5 0
5 107.4
5 13.0
5 100.0
5 99.9
5 97.9
5 10.9
5 4.4
0
107.5
12.4
100.0
100.0
98.3
12.2
4.0
150
290 WARSAW SILT LOAM
Soil Association Area: IX (la) Topography: Nearly level to moderately roiling, 1 to
Soil Group: Brunizem Surface Drainage: Medium to rapid 
s
l
o pe
Parent Material:Silty sediments, I to 3 ft., on coarse- Internal Drainage: Rapid
textured glacial drift
Pedological Profile Description and Engineering Characteristics
LL P
I  
7max OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
Very dark grayish 22-52 5-19 87-113 12-28 100 100 97-99 63-100 14-31 A-4 CL
brown silt loam
grading to
Dark grayish brown
to brown slit loam
to silty clay loam
below 7 to 14 In.
- B Dark reddish brown
to dark brawn silty
clay loam
Reddish brown to
brown coarse sand
and gravel
30-43 13-16 97-111 15-23 94-100
32-45 11-22 95-113 14-21 33-100
94-100 91-99 68-87 28-37
31-100 26-90 22-70 5-41
A-6 OH
A-7-5 OL
CL-ML
A-6 CL
A-7-6
A-6 CL
A-7-6 GC
A-2-6
Remarks: The texture and classification of the upper C horizon vary with the thickness of the
silty sediments or the presence of a developmental (beta) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material
Source of topsoil:
Special recommendations:
moderate cuts and fills
1.0 to 2.0 ft
close to surface in level areas, good drainage
medium to high susceptibility, F3 ; sometimes very high, F4
may occur in deep cuts below water table
little difficulty at most times of the year; material may become slippery
when wet
stable at 1.5 to I or steeper; exposed silt pockets will slough .jhere
seepage occurs
no difficulty at water contents near optimum; tamping, grid, or pneumatic
rollers acceptable
may be a problem on both cut and fill slopes
good to excellent
high quality materials usually found at depths below 5 ft
fair to good
normal topsoil stripping of 6 to 8 in. recommended beneath low fills;
lower A and B horizons are plastic and become unstable under heavy
construction traffic when wet.
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290 WARSAW SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 8
SW 1/4, NE 1/4, SW
Cor,
T37N, R9E, Sec 26,
SW 1/4, SW 1/4, SW
Cor, 3%
T36N, R9E, Sec 14
SE 1/4, SE 1/4, SW
Cor, 1%
T33N, R9E, Sec 4,
NW 1/4, NW 1/4, SE
Cor.
T35N, RIlE, Sec 18,
NE 1/4, NW 1/4, 0.n5
mi E and 0.1 ml N of
SW Cor, 3%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
55-A 2-15 23 5 113 12
55-8 15-32 30 14 112 15
105-A 4-19 37 12 98 21
105-B 22-35 36 16 106 18
105-C 39-51 44 21 101 17
131-A 4-28
131-8 31-44
131-C 48-55
131-0 59-74
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5 2p
Classification
AASHO USDA Unified
100 97 89 61 52 20 13 A-4(5)
100 97 91 68 62 38 32 A-6(8)
100 99 97 92 90 36 25 A-6(9)
100 98 97 94 91 76 72 36 30 A-6(10)
96 92 86 80 63 59 52 50 34 30 A-7-6(8)
27
19 100 98
21 100 99
16 99 91
209-A 1-14 40 16 98 20
209-B 18-32 39 14 102 21
209-C 36-45 37 16 110 15 82 75
299-A 3-20 33 10 102 19
299-B 23-36 41 16 99 22 100 99
299-C 38-42 34 12 110 18 55 42
93 39 24
79 38 30
64 43 37
41 18 16
A-7-5(13)
A-6(9)
A-6(9)
A-4(2)
100 98 93 82 79 39 27 A-6(ll)
100 98 95 86 82 46 33 A-6(10)
68 63 53 50 43 41 21 17 A-6(3)
100 98 93 84 83 34 25 A-4(8)
98 98 92 86 78 76 46 37 A-7-6(lI)
36 35 32 30 24 22 II 8 A-2-6(0)
L CL-ML
CL CL
SiL OH
SiCL CL
CL CL
GL SC
CL CL
SiCL CL
GL GC
HorizIndex No. of
Horizon Property Samples
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2v
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
Standard Limit of No. of
Error Accuracy Requ
a m p
red
Required
36.9
12.2
99.9
20.0
100.0
100.0
98.2
82.8
22.8
36.3
14.7
104.4
19.0
98.0
97.6
94.5
77.7
32.1
38.5
16.8
104.4
17.5
71.7
67.6
58.0
46.0
23.0
293 ANDRES SiýL LOAM
Soil Association Area: VI (4a) Topography: Nearly level ti
Soil Group: Brunizem Surface Drainage: Medi
Parent Material: Loam or silt loam drift, 2 to 4 ft. on Internal Drainage: Medi
silty clay loam till
Pedological Profile Description and Engineering Characteristics
LL PI 7ma
x  OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
Black to very dark 41-54 14-21 86-96 22-26 96-100 94-100 92-99 84-92
brown loam to silt
loam
grading to
Dark brown to dark
grayish brown loam to
silt loam below 6 to
12 In.
Dark grayish brown
to brown sandy clay
loam
Brown to yellowish
brown sandy clay
loam to sandy loam
over silty clay loam
39-57 16-32 94-103 20-23 99-100 98-100
28-48 10-27 100-116 14-21 97-100 95-100
96-99 84-99
86-100 72-100
o gently sloping, 0 to 4%
um to slow slope
jm
% Clay Classification
(< 24)
AASHO Unified
20-30 A-7-6 OL
A-7-5
38-48 A-7-6 c
CH
27-45 A-6
A-7-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow cuts and fills
1.0 to 1.5 ft
3 to 6 ft, fair drainage
medium to high susceptibility, F ; very high for exposed silt strata, F4
not common; temporary where cuts intersect silt strata
no difficulty above water table, but below water table the material may Dot
break up readily; surface is slippery when wet, but bakes hard on drying
stable at 1.5 to 1; exposed silt strata may slough where seepage occurs
no difficulty if layers are of proper thickness and moisture content is near
optimum; heavy tamping rollers recommended
on both cut and fill slopes; silt strata and pockets erode rapidly
usually good; drying may be required to reduce moisture content to optimum
no
good to excellent
at least 12 in. of topsoil should be stripped under low fills to remove all
compressible organic soil; embankment material should be carefully broken
up before it dries into hard lumps or is compacted in layers which
exceed normal thickness; surface drainage in both cuts and fills is
necessary to prevent softening of soil under heavy construction traffic
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293 ANDRES SILT LOAM
Test Data Summary
Sampling Location
and Slope
T36N, R9E, Sec 4,
NW 1/4, NW 1/4, 0.1
mi W of NE Cor, 3%f
T35N, R9E, Sec 30,
NW 1/4, SW 1/4, 0.1
mi S of NW Cor, 1%
T35N, RIOE, Sec 33
SW 1/4, SW 1/4, 0.1
mi W of SE Cor, 1%
T33N, RIOE, Sec 35,
SW 1/4, SW 1/4, 0.05
mi E of SW Cor, 1%
T34N, RI3E, Sec 26,
SE 1/4, SW 1/4, 0.1
mi E of SW Cor, 2%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
101-A 2-14 51 17 86 25
101-B 17-31 49 23 97 22
101-C 34-46 41 20 103 19
178-A 3-15 52 20 90 26 100 98
178-B 18-33 58 34 94 23
178-C 36-51 47 27 103 19
195-A 3-16 47 19 93 24
195-8 19-34 48 24 100 22
195-C 37-52 39 19 106 18
234-A 2-15 46 18 93 23
234-8 18-27 44 21 100 21
234-C 30-45 29 12 116 14 100
258-A 1-15 42 13 94 23 100
258-B 18-27 41 20 102 21 99 99
258-C 30-47 33 14 110 18 100
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50p 5p 2 p
Classification
AASHO USDA Unified
100 95 94 92 90 38 28 A-7-5(13) SiCL
100 99 99 98 96 50 38 A-7-6(15) SiCL
100 99 98 96 93 90 49 38 A-7-6(12) SiCL
95 95 94 93 90 89 34 21 A-7-5(14) SiL
100 98 97 93 92 55 45 A-7-6(20) SiC
100 99 98 98 95 92 48 39 A-7-6(16) SiCL
100 96 92 90 86 82 36 25 A-7-6(13) SiL
100 99 98 96 94 92 51 44 A-7-6(15) SiC
100 99 96 94 86 84 55 41 A-6(ll) SiC
100 98 94 87 P5 49 29 A-7-6(12) SiCL
100 99 97 95 89 86 55 44 A-7-6(13) SiC
96 94 84 80 70 66 34 25 A-6(8) CL
99 99 97 94 86 84 38 24 A-7-6(10) SIL
99 98 96 93 84 82 58 46 A-7-6(12) C
99 99 96 94 88 86 50 37 A-6(9) SiCL
Summary of Statistical Data
Sndex No. of
Horizon Property Samples
' * Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ýp
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21.
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 21p
Standard Coefficient Standard Limit of amNo fl
ean Deviation of Variation Error Accuracy Required
47.7
17.4
91.0
24.2
98.8
97.9
95.2
88.1
25.2
48.1
24.4
98.4
21.7
99.6
99.3
97.7
91.8
43.3
38.0
18.4
107.8
17.6
98.9
98.1
94.7
86.3
36.0
294 SYMERTON SILT LOAM
Soil Association Area: VI (4a) Topography:Very gently to strongly sloping, I to 12%
Soil Group: Brunizem Surface Drainage: Medium to rapid slope
Parent Material:Loam or silt loam drift, 2 to 4 ft., on Internal Drainage: Medium
silty clay loam till
Pedological Profile Description and Engineering Characteristics
LL P1
I  
max OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 2P)
% % pcf % 4 10 40 200 AASHO Unified
Very dark brown
silt loam
grading to
Very dark grayish
brown loam to silt
loam below 6 to
10 in.
Dark brown to
yellowish brown
silty clay loam to
clay loam
Dark grayish brown
stratified loom, silt
loam, and fine sandy
loam
37-50 10-19 88-98 21-26 99-100 99-100
27-51 8-28 96-108 16-24 99-100 99-100
31-40 13-21 104-111 16-20 99-100 98-100
97-99 84-95 19-30 A-7-5
A-7-6
A-4
A-6
98-99 81-97 25-48 A-6
A-7-6
A-4
94-99 74-95 31-43 A-6 CL
Design and Construction Information
Alignment :
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow to moderate cuts and fills
0.5 to 1.5 ft
3 to 6 ft, fair to good drainage
medium to high susceptibility, F ; sometimes very high, F4
not common; temporary where cuts intersect silt strata
no difficulty above water table, but below water table the material may not break
up readily; surface becomes slippery when wet, but bakes hard on drying
stable at 1.5 to I; exposed silt strata may slough where seepage occurs
little difficulty for layers of proper thickness when moisture content is near
optimum; heavy tamping rollers recommended
on both cut and fill slopes; silt pockets and strata erode rapidly
generally good; drying may be required to reduce moisture content to optimum
no
good to excellent
at least 12 in. of topsoil should be stripped beneath low fills to remove all
compressible organic soil; embankment material should be carefully broken
up to avoid hard lumps or compaction of layers which exceed normal
thickness; surface drainage is necessary to prevent softening of soil
under heavy construction traffic
VI
«
u
c
-4
c
al
294 SYMERTON SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 SOp 5p 2p
Classification
AASHO USDA Unified
T32N; RIOE; Sec 5 83-A 3-14 40 14 90 25
NE 1/4, SE 1/4, SE Cor 83-B 17-26 35 IS 100 20
2% 83-C 26-40 35 16 104 19
T36N, R9E, Sec 24, 161-A 3-16 46 14 92 23
SE 1/4, SE 1/4, SW 161-B 20-34 38 16 102 20
Corner 3% 161-C 40-56 38 17 107 18
T33N, RIlE, Sec 27, 236-A 2-14 49 14 90 25
SW 1/4, NW 1/4, SW 236-B 17-27 46 25 99 22
Cor. 2% 236-C 31-45 32 13 112 16
T33N, RI3E, Sec 12, 249-A 1-14 37 10 97 21
SW 1/4, NW 1/4, 0.05 249-B 17-24 26 8 110 16
ml N of SW Corner 5% 249-C 29-48 37 19 107 19
T35N, R12E, Sec 4, 287-A 1-17 48 20 94 23
SW 1/4, SW 1/4, 0.05 287-B 20-28 49 27 99 23
mi W of SE Corner 1% 287-C 31-48 40 21 107 18
T35N, RIlE, Sec 28, 298-A 1-14 42 14 97 21
NW 1/4, SW 1/4, 298-B 17-34 40 17 103 20
SW Corner 3% 298-C 37-54 34 17 107 17
100 98 96 91 89 34 22 A-6(9)
100 98 96 88 87 42 33 A-6(10)
100 99 96 93 83 81 47 37 A-6(ll)
SiL ML-OL
SiCL CL
SiCL CL
100 98 97 94 91 32 21 A-7-5(ll) SiL
100 99 98 94 90 40 32 A-6(10) SiCL
100 99 99 98 97 59 42 A-6(l) SiC
100 99 97 90 89 37 25 A-7-5(ll) SiL
100 98 97 89 85 48 40 A-7-6(15) SIC
100 99 99 98 97 95 81 78 44 31 A-6(9) CL
100 98 94 82 81 32 20 A-4(8)
100 99 99 98 94 79 77 34 25 A-4(8)
100 99 99 97 94 84 83 52 40 A-6(12)
100 99 99 97 95 89 88 44 31 A-7-6(13) SiCL
100 98 97 94 93 58 48 A-7-6(17) SiC
100 99 98 95 93 86 84 51 39 A-6(13) SiCL
100 98 94 89 85 38 26 A-7-6(10) SiL
100 98 96 91 89 48 38 A-6(ll) SiCL
100 99 94 86 76 75 44 34 A-6(ll) CL
Index No. of
Horizon Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21,
LL
PI
Ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Summary of Statistical Data
Standard Coefficient
Deviation of Variation
Standard Limit of 
N o
. o
f
Error Accuracy Required
6 43.6
6 14.2
6 93.2
6 23.1
6 99.8
6 99.7
6 98.1
6 89.2
6 24.2
39.0
18.0
101.9
20.1
99.8
99.6
98.3
89.2
36.2
35.9
17.2
107.4
18.0
99.4
98.9
96.4
84.7
37.0
295 MOKENA SILT LOAM
Soil Association Area: VII (5a) Topography: Nearly level to moderately sloping, 0 to8% slope
Soil Group: Brunizem Surface Drainage: Slow to medium
Parent Material: Loam to silt loam drift, 2 to 4 ft., on Internal Drainage: Medium to slow
silty clay to clay drift
Pedological Profile Description and Engineering Characteristics
LL PI ymax OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
Black to very dark
brown silt loom to
loam
grading to
Dark grayish-brown
silt loam to loam
below 7 to 12 In.
Grayish brown,
mottled with
yellowlsh-brown,
clay loam
Grayish brown
silty clay
31-46 9-20 90-107 16-25 99-100
36-47 14-26 96-105 18-24 100
33-45 14-26 100-110 18-22 99-100
99-100 97-100 57-100 27-30
99-100 97-100 80-95
98-100 94-100 77-100
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow cuts and fills
1.0 to 1.5 ft
0 to 3 ft, poor drainage
medium to high suscpptibility, F3
not common
little difficulty above water table during dry season; material may not break
up readily below 3 ft; surface becomes very slippery when wet and bakes to
a hard,dry crust with cracks
stable at 1.5 to I
little difficulty at moisture contents near optimum, for layers of proper thickness;
heavy tamping rollers recommended, pneumatic rollers may impart planes of
weakness
topsoil on slopes is difficult to stabilize, but otherwise no problems
poor to fair; material usually requires drying to attain optimum moisture content
no
good
Beneath low fills, at least 12 in. of topsoil should be stripped to remove all
compressible organic soil; at high water contents very unstable under heavy
construction traffic; areas may. become impassable during rainy season;
preferable to raise the grade line 4 to 5 ft rather than to attempt to
strip topsoil
U -
c
-t-
C
c
A-7-6
A-6
A-4
30-65 A-6
A-7-6
27-68 A-7-6
A-6
295 MOKENA SILT LOAM
Test Data Summary
Sampling Location Sample Samp. LL PI 7d Opt.
and Slope and Depth. w
Horizon in. % % pcf %
T32N; RJE; Sec 6; 24-A 6-12 32 18 108 16
NE 1/4, SE 1/4, 24-B 12-20 46 26 102 20
Extreme SE Cor.; 1% 24-C 22-36 41 23 105 21
T33N; RIOE; Sec 31; 81-A 4-17 35 9 97 22
NE 1/4, SE 1/4, SE 81-B 18-30 40 18 96 24
Cor.; 2% 81-C 32-45 43 22 101 22
T35N, R9E, Sec 15 171-A 1-12 38 13 99 21
SW 1/4, SW 1/4, 0.05 171-B 14-24 37 16 102 19
mi S and 0.1 ml E of 171-C 27-38 39 19 105 20
NW Corner 1%
T34N, R13E, Sec 16 263-A 1-18 45 17 93 22
SE 1/4, SE 1/4, 0.05 263-8 21-33 40 17 104 20
ml S of NE Corner 2% 263-C 38-54 32 13 110 18
T35N, R12E, Sec 24, 279-A 3-17 42 16 96 23
SE 1/4, SE 1/4, 0.1 279-8 20-28 46 22 100 22
mi N of SE Corner 8% 279-C 33-46 42 22 105 21
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50 5 24
100 98 88 51 51 38 30
100 96 84 84 76 64
100 98 91 90 78 59
100 98 95 88 85 39 28
100 98 93 82 80 57 48
100 98 96 92 92 78 63
100 99 98 94 92 40 29
100 99 95 86 82 40 33
100 98 94 87 75 70 40 34
100 99 99 98 96 92 88 38 27
100 99 99 95 92 47 40
100 99 99 96 91 40 32
100 99
100
100
99 96 94 88 86 44 29
99 97 96 92 90 68 52
99 96 94 89 89 60 48
Classification
AASHO USDA Unified
A-6(6) SaCL
A-7-6(15) C
A-7-6(13) C
A-4(8) SiCL
A-6(ll) C
A-7-6(13) C
CL
CL
CL
ML- OL
CL
CL
A-6(9) SiCL OL
A-6(10) SiCL CL
A-6(12) CL CL
A-7-6(12) SiCL
A-6(11) SiC
A-6(9) SiCL
A-7-6(11) SiCL
A-7-6(14) C
A-7-6(13) SiC
Summary of Statistical Data
Index No. ofHorizon Index SamplesProperty Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2l
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2p
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Mean Standard Coefficient Standard Limit of SaNo oles
Deviation of Variation Error Accuracy Required
38.6
14.3
98.6
20.8
99.7
99.7
98.0
82.7
28.7
41.6
19.7
100.7
20.8
100.0
99.8
98.6
87.7
47.4
39.3
19.8
105.0
20.2
99.8
99.4
97.5
88.7
47.2
298 BEECHER SILT LOAM
Soil Association Area: IV, V (4a,b)
Soil Group:lntergrade, Gray-Brown PodzolIc-Brunlzem
Parent Material: Thin loess, 0 to 2 ft., on silty clay
loam till
Topography:Gently to strongly sloping, 2 to 12% slope
Surface Drainage: Medium to rapid
Internal Drainage:Slow
Horizon Descriptio
Dark grayish b
slit loam
grading to
Light yellowlsl
gray silt loam
below 6 to 9 i1
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
on No. No. No. No.
% % pcf % 4 10 40 200
rown 33-47 6-16 93-100 19-24 98-100 97-100 93-99 85-87
h
n.
% Clay Classification
(< 24)
AASHO Unified
20-29 A-6 OL
A-7-6
A-4
A-5
Brownish gray silty 37-45 13-22 94-106 19-25 97-100 96-100 93-99 86-91 28-49 A-6
clay loam A-7-6
Grayish brown silty 29-38 10-18 110-111 16-18 95-100 93-100 88-100 77-92
clay loam
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
0.5 to 1.5 ft
below 6 ft, fair drainage
medium to high susceptibility, F3 ; very high for exposed silt strata, F4
not common; temporary where cuts intersect silt strata
little difficulty above water table; but below water table, material may not
break up readily; surface slippery when wet, bakes hard on drying
stable at 1.5 to 1; exposed silt pockets slough rapidly where seepage occurs
not difficult at water contents near optimum, if layers are of proper thickness;
heavy tamping rollers recommended
no problems except for easily-eroded silt pockets
generally good; some drying may be necessary to reduce water content to optimum
no
poor to fair
Beneath low fills, normal topsoil stripping of 6 to 8 in. recommended;
embankment material must be carefully broken up to avoid formation of
lumps upon drying or compaction of layers which exceed normal thickness;
cuts below water table become unstable under heavy construction traffic
26-42 A-6 CL
A-4
\
298 BEECHER SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 12
SE 1/4, SW 1/4, SW
Cor 3%
T33N, RISE, Sec 31
NE 1/4, NE 1/4, 0.1
mi W of NE Cor 2%
T34N, RI3E, Sec 13
SE 1/4, SE 1/4, 0.05
mi N of SE Cor 3%
T34N, RI2E, Sec 24
NW 1/4, NW 1/4, 0.1
mi S of NW Cor 3%
T36N, RIIE, Sec 3
SE 1/4, SW 1/4, SW
Cor 3%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
49-A 6-18 36 II 97 21
49-8 19-33 40 18 101 19
49-C 38-60 28 10 110 17
245-A 2-15S 35 10 99 20
245-B 18-30 45 16 93 25
245-C 34-47 35 17 III 17
257-A 1-15 38 13 98 22
257-B 19-33 40 19 101 22
257-C 36-54 35 15 110 18
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5 2p
Classification
AASHO USDA Unified
100 99 97 86 82 32 20 A-6(8)
100 98 97 88 84 46 35 A-6(II)
100 99 98 91 86 40 28 A-4(8)
SIL OL
SICL CL
SiCL CL
100 99 99 96 92 85 84 35 23 A-4(8) SiL OL
100 97 95 91 90 44 28 A-7-6(11) SiCL ML
100 99 99 98 96 90 80 80 50 41 A-6(ll) C CL
100 99 96 93 85 84 42 25 A-6(9)
100 98 96 89 88 62 47 A-6(12)
100 99 99 96 94 87 86 53 38 A-6(10)
SIL OL
SIC CL
SiCL CL
261-A 1-11 45 15 96 23 100 99 98 96 92 90 86 84 38 26 A-7-6(11) SiCL OL
261-8 14-25 42 21 104 21 98 98 97 96 94 91 86 84 53 41 A-7-6(13) SiC CL
261-C 28-42 34 13 110 18 99 99 98 96 93 90 84 79 43 31 A-6(9) SiCL CL
306-A 1-12 44 7 92 23
306-B 15-28 38 14 100 22
306-C 30-42 35 16 II 16
100 96 93 87 85 40 28 A-5(9)
100 99 99 95 93 89 86 54 42 A-6(9)
99 97 95 92 88 86 79 76 44 32 A-6(10)
SiCL OL
SiC CL
SiCL CL
Summary of Statistical Data
HorIndex No of
Property Samples
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24A
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2l
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ý
Mean . Standard
Mean Deviation
Coefficient Standard Limit of No. of
of Variation Error Accuracy SamplesRequired
39.6
11.1
96.3
21.8
99.3
98.8
96.0
85.7
24.5
40.9
17.5
99.7
21.7
99.2
98.7
96.4
88.5
38.6
33.4
14.3
110.5
17.0
98.1
97.0
94.3
84.3
34.0
311 RITCHEY SILT LOAM
Soil Association Area: XIII (9b) Topography: Nearly level to strongly sloping, 0 to
Soil Group: Gray-Brown Podzollc Surface Drainage: Slow to rapid 10% slope
Parent Material:Medium-textured drift, I to 2 ft., on Internal Drainage: Medium
dolomitic limestone
Pedological Profile Description and Engineering Characteristics
LL P1 
7
max OMC % < % < % <  % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
Dark brown silt loom
grading to
Brown loam below
0 to 3 In.
Yellowish red clay
loom
Very pale brown
dolomitic limestone
20-33 1-10 101-118 11-20 99-100 98-100 94-99 42-98
24-38 8-19 101-120 12-20 98-100 97-100 91-100 55-85
11-23 A-4 CL-ML
A-6 CL
OL
ML
19-35 A-6
A-4
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow to moderate cuts and fills
0 to 1 ft
below 6 ft, fair to good drainage
medium to very high susceptibility, F3 to F4
to be expected at soil-rock interface and in rock joints and cracks
little difficulty in soil; rock may require blasting
stable at 1.5 to I in soil; shallow cuts in rock will stand vertical
close control of moisture content necessary; tamping, grid, or pneumatic
rollers are usually acceptable; rock must be crushed
serious on slopes, but generally soil is of shallow depth
poor; only B horizon material should be used
yes; rock for crushing
poor
at high water contents soil becomes very unstable under heavy construction
traffic; variable bedrock topography makes it difficult to estimate
rock excavation; after rains, surface of fill should be scarified,
partially dried, and recompacted before subbase or more fill is placed
311 RITCHEY SILT LOAM
Test Data Summary
Sampling Location
and Slope
T32N, RIOE, Sec 28
NW 1/4, NW 1/4, 0.15
mi S of NW Cor 2%
T35N, R9E, Sec 2
SE 1/4, SE 1/4, SW
Cor 4%
T35N, R9E, Sec 27
SE 1/4, NE 1/4, 0.05
mi N and E of SW Cor
4%
T33N, R9E, Sec 6
NW 1/4, SW 1/4, NW
Cor 1%
T32N, RIDE, Sec 23
SW 1/4. SW 1/4, SW
Cor 4%
T32N, RIOE, Sec 22
SW 1/4, NW 1/4, 0.05
ml S of NW Cor 4%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
64-A 0-14 22 4 118 12
64-8 14-24 23 8 121 II
166-A 2-14 32 8 103 19
166-8 17-28 35 17 105 17
189-A 1-10 33 II 102 19
189-B 14-22 30 II 110 16
189-C 24-33 35 16 106 16
202-A 1-8 25 3 109 14
202-C 10-27 NP NP 115 13
224-A 1-15 24 4 III 14
224-8 18-32 33 16 107 18
227-A 1-12 24 5 III 13
227-B 15-27 34 16 108 18
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50 5 2 p
100 96 84 54 47 20 16 A-4(4)
100 99 99 96 82 53 45 23 18 A-4(4)
100 98 96 92 90 30 18 A-4(8)
100 97 91 80 77 40 32 A-6(II)
100
100 99
100 98
Classification
AASHO USDA Unified
SaL ML
SaL CL
SiL OL
CL CL
99 99 95 88 76 72 32 22 A-6(8)
98 96 91 83 71 68 32 25 A-6(8)
93 88 77 68 56 56 34 30 A-6(7)
100 99 98 95 84 40 34 14 10 A-4(l)
100 99 96 95 93 83 31 28 16 12 A-2-4(0)
100 98 89 74 70 24 17 A-4(8)
100 99 99 96 84 72 66 32 29 A-6(10)
100 99 94 82 76 22 17 A-4(8)
100 99 91 73 68 35 30 A-6(10)
SaL SM
SaL SM
SiL CL-ML
CL CL
SIL CL-ML
CL CL
Summary of Statistical Data
Horizon ndex 
No. of
Property Samples
Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ý,
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
Mean Standard Coefficient Standard Limit of 
No. of
Deviation of Variation Error Accuracy Samples
Required
26.6
5.6
109.2
15.4
99.6
99.4
96.7
69.7
16.8
30.9
13.5
110.4
15.8
99.2
98.8
95.5
69.8
27.0
313 RODMAN LOAM
Soil AssociationArea: IX (le,b) Topography: Very gently to strongly sloping, I to
Soil Group: Regosol-Brown Forest Intergrade Surface Drainage: Medium to rapid 12% slope
Parent Material: Medium-textured sediments, 0 to 1 ft., on Internal Drainage: Very rapid to rapid
loamy gravel
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
A Dark brown loam
grading to
Dark brown gravelly
S loam below 2 to 10 In.
43-57 6-18 89-102 18-26 78-100 69-100 46-81 30-68 5-22 A-7-5 SM
A-5 OL
Varicolored gravels, NP or NP-10 100-119 12-19 24-38 18-33 9-26 5-21
usually more than 60% 36-44*
limestone, dolomite,
or both with some sand
and finer material
1-4 A-I-a
A-2-4
A-2-5
Remarks: The texture and classification of the upper C horizon 
vary with the thickness of the
silty sediments or the presence of a developmental 
(beta) horizon which may extend
into the coarse drift.
*Indicates range of two values only.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow cuts and fills
0 to 0.5 ft
usually below 3 ft, good drainage
non-frost susceptible to low susceptibility, FI in substrata; medium to very high,
F3 to F4 in surface
anticipated in cuts below water table
little difficulty during all seasons; occasional large boulders
stable at 1.5 to 1 or steeper; silt pockets slough where seepage occurs
generally presents no problems; tamping or vibrating rollers recommended
exposed silt or sand pockets erode rapidly
good to excellent
good source of sandy gravel
no
generally only vegetation need be stripped beneath low fills; occasional
large boulders may make excavation difficult
GM
GP-GM
313 RODMAN LOAM
Test Data Summary
Sampling Location
and Slope
T35N, R9E, Sec I,
NW 1/4, SW 1/4, 0.1
mi N of SW Cor, 4%
T34N, R9E, Sec 17,
NW 1/4, NW 1/4, NW
Cor, 1%
T35N, RIOE, Sec 19,
SW 1/4, SE 1/4, 0.1
mi S of NE Cor, 1%
T34N, R9E, Sec 15,
NE 1/4, SE 1/4, 0.1
mi N of SE Cor, 1%
T34N, R9£, Sec 31,
SW 1/4, SE 1/4, 0.1
mi W of SE Cor, 1%
Sample Samp. LL PI 7 d Opt.
and Depth. w
Horizon in. % % pcf %
167-A 1-8 48 17 95 22 100
167-C 10-19 44 7 102 18 57 45
183-A 1-5 44 13 101 20 100 99
183-C 7-28 36 9 112 15 60 41
190-A 1-6 56 14 92 24 100 98
190-C 9-19 NP NP 105 17 63 49
197-A 0-9 54 6 91 24 99 86
197-C 11-21 NP NP 108 16 59 46
201-A 0-6 48 II 99 18 100 99
201-C 8-37 NP NP 119 II 46 34
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50i 5 2u
Classification
AASHO USDA Unified
98 96 82 77 71 70 34 24 A-7-5(ll) L
36 34 27 25 22 20 6 5 A-2-5(0) Very
GL
97 92 68 56 48 45 20 14 A-7-5(4)
26 21 13 10 9 8 3 2 A-2-4(0)
93 85 60 52 47 45 16 10 A-7-5(5)
31 25 18 17 13 II 2 2 A-l-a(O)
75 66 51 44 39 38 12 9 A-5(l)
36 26 18 17 13 12 2 I A-l-a(O)
97 92 56 46 40 39 14 10 A-7-5(l)
26 22 12 10 8 6 2 2 A-I-a(O)
OL
GM
SM
GP-GM
SM
GM
SM
GP-GM
Summary of Statistical Data
No. of
Horizon ndex SamplesHorizon Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21±
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
%< 2ýi
Standard Coefficient Standard Limit of
Mean Deviation of Variation Error Accuracy
49.7
12.1
95.5
21.7
92.2
86.0
63.5
49.0
13.4
3,2
109.3
15.5
30.8
25.4
17.6
12.9
2.4
9.8
32.2
4.4
12.7
10.6
13.8
19.2
26.6
45.6
138.6
6.0
17.0
16.3
20.6
32.9
44.2
52.0
No. of
Samples
Required
8
5
6
3
30
44
47
53
12
6
14
3
8
9
II
1
314 JOLIET SILT LOAM TO SILTY CLAY LOAM
Soil Association Area: XIII (9a) Topography:Nearly level, C
Soil Group: Humlc-Gley Surface Drainage: Slow to
Parent Material:Medlum-textured drift, I to 2 ft., on Internal Drainage:Slow to
dolomltic limestone
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
Very dark brown to
black silt loam to
silty clay loam
grading to
Very dark gray silty
clay loam to silty
clay below 8 to 16 In.
Very dark gray,
mottled with olive
brown to brownish
yellow, silty clay
loam
Light gray to very
pale brown dolomitic
IImestone
31-72 6-25 79-102 17-31 97-1 00 93-100 68-100 46-97
I to 1% slope
very slow
very slow
. % Clay Classification
(< 24)
AASHO Unified
8-39 A-7-5 OL
A-7-6 SM
A-4 OH
32-44 12-18 92-113 16-23 93-100 92-100 86-98 66-81 20-32 A-7-6
A-7-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of
Source of
Source of
borrow:
granular material:
topsoil:
Special recommendations:
shallow fills
1.0 to 1.5 ft
0 to 3 ft, poor drainage
medium to high susceptibility, F ; occasionally very high, F4
to be expected at soil-rock interface and in rock joints and cracks
little difficulty with soil; rock may require blasting
soil remains stable at 1.5 to 1, but shallow cuts in rock will stand vertical
rock must be crushed to be suitable; in soil, close control of moisture content
is necessary; tamping, grid, or pneumatic rollers are usually acceptable
little difficulty because of proximity of bedrock to the surface
poor, only B horizon material is suitable
yes, rock for crushing
generally good
difficulty in estimating rock excavation because of variable bedrock topography;
stripping of 10 to 12 in. of topsoil recommended beneath low fills; soil is
very unstable at high water contents under heavy construction traffic;
after rains surface of fill should be scarified, partially dried, and
recompacted before placing additional fill or the subbase
314 JOLIET SILT LOAM TO SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 3
NE i/4, NE 1/4, SE
C-. 0.5%
T33N, RIOE, Scc 30
SW 1/4, NE 1/4, SW
Cor 0%
T3SN, R9E, Sec 26
NE 1/4, SW 1/4, NE
Cor 0%
T33N, R9E, Sec 10
4W 1/4, NW 1/4, NW
Cor 1%
T36N, RIOE, Sec 2
SE 1/4, NW 1/4, 0.1
mi W and N of SE Cor
2%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 504 S 21
Classification
AASHO USDA Unified
44-A 3-11 63 13 86 27 100 99 97 32 63 55 48 44 13 10 A-7-5(5)
78-A 2-13 35 8 99 19
78-B 18-25 34 13 104 20
174-A 1-12 44 14 89 24
174-8 14-18 42 16 95 22
213-A 3-14 46 17 99 21
213-8 17-24 37 17 109 16
310-A 0-11 70 26 81 30
100 99 99 95 91 79 75 26 17 A-4(8)
100 99 96 91 79 75 32 22 A-6(9)
100 92 88 62 58 35 25 A-7-6(8)
100 99 98 98 93 89 74 70 35 26 A-7-6(il)
100 99 98 93 85 74 73 40 30 A-7-6(12)
100 97 94 93 88 79 68 67 38 31 A-6(9)
100 96 96 94 92 51 37 A-7-5(18)
SaL SM
SiL OL
SiL CL
OL
CL
OL
CL
SiCL OH
Summary of Statistical Data
No. of
Horizon Property Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 241
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21A
Standard Coefficient Standard Limit of Samples
Mean Deviation of Variation Error Accuracy Required
51.5
15.5
90.9
24.0
99.0
97.6
88.0
71.4
23.8
38.1
15.4
102.4
19.3
97.5
96.7
92.1
73.6
26.3
166
315 CHANNAHON SILT LOAM
Soil Association Area: XIII (9a) Topography: Very gently to
Soil Group: Brunizem Surface Drainage: Hedi
Parent Material: Medium-textured drift, I to 2 ft., on Internal Drainage: Slow
dolomitic limestone
Pedological Profile Description and Engineering Characteristics
LL PI Ymax OMC % < % < % < % <
Horizon Description No. No. No. No.
% % pcf % 4 10 40 200
Very dark brown to
very dark grayish
brown silt loam
grading to
Dark brown silt
loam below 8 to
16 In.
Brown slIty clay
lowm
Very pale brown
dolomitic I Imestone
31-50 10-18 89-106 17-26 98-1 00 96-100 86-100 57-99
34-53 16-20 90-106 16-26 95-100 93-100 86-100 55-99
strongly sloping, I to 10%
um to rapid slope
to medium
% Clay Classification
(< 24)
AASHO Unified
17-34 A-7-6 01
A-7-5 CL
A-6 CL
A-4
30-44 A-6
A-7-5
A-7-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material
Source of topsoil:
Special recomendations:
shallow cuts and fills
1.0 to 1.5 ft
3 to 6 ft, fair to good drainage
medium to very high susceptibility, F3 to F4
to be expected at soil-rock interface and in rock joints and cracks
soil easily excavated, but rock may require blasting
soil stable at 1.5 to 1; shallow cuts in rock will stand vertical
close control of soil moisture content required; tamping, grid, or pneumatic
rollers are usually acceptable; rock must be crushed to be suitable
little difficulty because of proximity of rock to surface
poor, only B horizon material is suitable
yes, rock for crushing
usually good
estimating rock excavation is difficult because of variable bedrock topography;
normal topsoil stripping of 10 to 12 in. recommended beneath low fills;
at high water contents soil deteriorates under heavy construction traffic;
after rains, surface of fill should be scarified, partially dried, and
recompacted before subbase or additional fill is placed
315 CHANNAHON SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 2
NW 1/4, SW 1/4, 0.2
mi N of SW 1/4,
0.5%
T32N, RIOE, Sec 34
SE 1/4, SE 1/4, SW
Cor 2%
T36N, RIOE, Sec 15
NW 1/4, NE 1/4, 0.1
mi E of NW Cor 1%
T34N, R9E, Sec 21
SW 1/4, NW 1/4, 0.1
mi N and E of SW
Cor 1%
T34N, RYE, Sec 27
SW 1/4, SW 1/4, 0.05
mi S of NW Cor 1%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
43-A 1-13 34 10 102 19 100 99
43-8 14-26 38 17 102 19
69-A 0-14 34 12 104 18
69-8 15-23 40 18 104 18 100
157-A 2-14 48 16 90 26
157-8 16-24 52 20 91 25
198-A 1-12 45 17 98 21 100
198-C 14-24 33 5 111 16 98 84
214-A 1-12 43 15 94 23
214-8 13-18 44 17 97 24 100 98
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50n 5p 
2
W
Classification
AASHO USDA Unified
99 99 96 92 75 68 29 20 A-4(8)
100 96 92 74 69 43 35 A-6(ll)
100 97 88 64 58 27 21 A-6(7)
97 96 89 80 60 55 38 33 A-6(8)
L OL
CL CL
L CL
CL CL
100 99 99 97 96 42 29 A-7-5(12) SiCL OL
100 99 98 97 96 54 44 A-7-5(14) SIC MH
98 95 84 75 64 63 32 24 A-7-6(9)
73 69 58 54 45 40 12 9 A-4(2)
L OL
GL SM
100 97 94 88 84 44 34 A-7-6(10) SiCL OL
95 93 88 84 78 76 42 35 A-7-6(12) SiCL ML
Summary of Statistical Data
No. of
Horizon Proper samplesori r perty Tested Standard Coefficient Standard 
Limit of
ean Deviation of Variation Error Accuracy
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2
LL
PI
7max
OMC
%< No. 4
% < No. 10
% < No. 40
% < No. 200
% < 24
No. of
Samples
Required
14
3
11
4
1
2
II
66
11
17I
13
5
3
5
12
96
II
316 ROMEO SILT LOAM
Sail Association Area: XIII (9a) Topography: Nearly level to moderately sloping, 0 to 3%
Soil slope, but sometimes steep slopes (20 to 45%)l Group:Alluvial (Lithosol) Surface Drainage:Slow to very rapid
Parent Material: Medlum-textured alluvial sediments, 0 to Internal Drainage: Slow
I ft, on dolomltic limestone
Pedological Profile Description and Engineering Characteristics
LL P1 ymax OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 24)
% % pcf % 4 10 40 200 AASHO Unified
Very dark brown
slit loam, very
shallow
34-89 NP-30 57-107 16-47 95-100 94-100 85-100 51-100 7-38 A-5
A-7-5
A-4
Light brownish gray
to very pale brown
level-bedded dolomite.
Remarks: Soil material Is usually less than 10 inches thick, and bedrock Is often exposed at the surface.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compact ion:
Erosion:
Source of borrow:
Source of granular material
Source of topsoil:
Special recommendations:
shallow fills, bedrock is often exposed at the surface
0 to 0.5 ft
3 to 6 ft, good drainage
medium to high susceptibility, F3
to be expected at soil-rock interface and in rock joints and cracks
rock is close to surface and may require blasting
shallow rock cuts will stand vertical
moisture content must be closely controlled in soil; tamping, grid, or pneumatic
rollers are usually acceptable; rock is unsuitable unless crushed
minor problem since bedrock outcrops in many areas
no
yes, rock for crushing
quality good but available quantities are small
uneven rock surface makes estimation of rock excavation difficult; strip all
material from underlying rock beneath low fills; surface may be very
unstable after rains and under heavy construction traffic
316 ROMEO SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 14,
SE 1/4, SW 1/4, 0.1
mi N of SW Cor, 0.5%
T32N, RIDE, Sec 28,
SW 1/4, SW 1/4,
SW Cor, 12%
T36N, RIOE, Sec 3,
NE 1/4, NW 1/4, Mid.
of N Boundary, 1%
T36N, RIOE, Sec 27,
NW 1/4, NE 1/4, 0.1
imi E of NW Cor, 0%
T35N, RIOE, Sec 20,
SE 1/4, NE 1/4, 0.05
mi E of SW Cor, 0%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 501 5 2p
Classification
AASHO USDA Unified
47-A 2-9 56 26 93 25 97 96 95 94 88 86 83 82 50 40 A-7-5(18) SiC
62-A 1-5 31 10 106 17 100 98 84 46 42 24 19 A-4(2) SaL
149-A 1-9 77 9 70 39 100 99 98 97 95 90 86 31 22 A-S(12) SIL
159-A 0-3 77 0 63 44 100 99 99 99 96 95 81 70 14 10 A-5(12) SiL
192-A 0-12 66 24 78 32
No. of
Horizon Proper Samplesr perty Tested
100 97 86 83 79 75 36 24 A-7-5(17) SiL
Summary of Statistical Data
Standard Coefficient
Mean Deviation of Variation
Standard Limit of SampleNo. of
Error Accuracy Required
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2;
317 MILLSDALE SILTY CLAY LOAM
Soil Association Area: XIII (9a)
Soil Group: Humlc-Gley
Parent Material: Medium-textured drift,
dolomltic limestone
Pedological Profile
LL PI
Horizon Description
X %
Very dark brown to 40-60 6-31
black silty clay
loam
grading to
Dark gray, mottled
with grayish-brown
and yellowish brown
silty clay loam to
silty clay, below 8
to 20 In.
Grayish brown,
mottled with yellow-
Ish brown, silty clay
loam to silty clay
Light brown to very
pale brown dolomltic
I mestone
2 to 4 ft., on
Description and
7
max OMC
pcf %
85-103 18-27
Topography: Nearly level, 0 to 1.5% slope
Surface Drainage: Slow
Internal Drainage: Slow
Engineering Characteristics
%< % < %< % <
No. No. No. No.
4 10 40 200
99-100 98-100 85-100 39-100
% Clay Classification
(< 2.)
AASHO Unified
8-48 A-7-6 OH
A-7-5 CH
A-5 OL
SM
22-60 5-34 93-117 11-24 98-100 95-100 80-100 33-100 13-53 A-7-6 sc
A-4 CLCH
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3
to be expected at soil-rock interface and in rock joints and cracks
little difficulty in soil, but rock may require blasting
stable at 1.5 to 1; shallow cuts in rock will stand vertical
close control of moisture content is necessary; tamping, grid, or pneumatic
rollers are generally acceptable; rock is unsuitable unless crushed
both cut and fill slopes may be affected;seriousness of problem is decreased
because of shallow depth to bedrock
poor, only B horizon material is suitable
yes, rock for crushing
generally good
variable bedrock topography makes estimating rock excavation difficult; at
least 12 in. should be stripped under low fills to remove all compressible
organic soil; at high water contents, surface becomes very unstable under
heavy construction traffic; after rains, surface of fills should be
scarified, partially dried, and recompacted before subbase or more fill
is placed
0-
10-
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317 MILLSDALE SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 14
NE 1/4, NE 1/4, NW
Cor 0.5%
T32N, RIOE, Sec 33
SE 1/4, NE 1/4, NW
Cor, 0.5%
T36N, R9E, Sec I
NE 1/4, NW 1/4, 0.05
N of SW Cor 1%
T35N, R9E, Sec II
SE 1/4, SW 1/4, 0.1
mi E of SW Cor 0%
T33N, R9E, Sec 9
NE 1/4, NE 1/4, NE
Cor 0%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
48-A 3-9 52 27 99 21
48-B 9-22 48 28 102 22
71-A 5-14 42 16 98 20
71-B 14-32 26 9 115 13
153-A 3-18 57 19 84 28
153-8 21-37 57 29 95 21
168-A 3-20 55 25 94 21
168-B 23-34 45 23 102 20
168-C 37-51 40 23 104 19
211-A 1-12 44 6 96 24
211-B 15-25 29 9 112 13
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50 54 24
Classification
AASHO USDA Unified
100 99 98 96 96 59 46 A-7-6(17) SiC
100 98 97 96 95 58 47 A-7-6(17) SiC
100 96 82 52 47 21 15 A-7-6(5)
100 97 83 45 39 23 19 A-4(2)
SaL OL
SaL SC
100 99 99 98 97 48 32 A-7-5(15) SiCL OH
100 99 98 96 93 92 55 44 A-7-6(19) SiC CH
100 99 99 95 92 87 86 44 34 A-7-5(17) SiCL
100 99 97 93 88 80 76 43 36 A-7-6(14) CL
100 98 97 96 92 87 78 74 40 32 A-6(13) CL
100 98 83 62 45 49 19 14 A-5(2)
100 98 95 77 57 40 40 21 17 A-4(1)
L SM
SaL SC
Summary of Statistical Data
No. of
ndexorzon  Property SamplesHorizon Property Tested
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 24
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2,
Standard Coefficient Standard Limit of No of
Mean Deviation of Variation Error Accuracy Required
50.0
18.6
94.0
22.9
99.8
99.3
94.3
75.5
28.0
41.0
19.6
105.2
17.5
99.2
98.1
92.6
71.0
32.6
318 LORENZO SILT LOAM
Soil Association Area: IX (Ia)
Soil Group: Brunizem
Parent Material: Silty sediments, I to 2 ft, on loamy
gravel
Pedologi
Horizon Description
Very dark grayish
brown slit loam
grading to
Dark brown silt
loam or loam to
clay loam below
4 to 10 In.
Dark reddish brown
silty clay loam
Light yellowish
brown loamy gravel
Topography: Nearly level to strongly
Surface Drainage: Medium to rapid
Internal Drainage: Rapid
cal Profile Description and Engineering Characteristics
LL PI 
7
max OMC % < % < % < % <
No. No. No. No.
% % pcf % 4 10 140 200
33-47 11-18 89-110 15-26 96-100 95-100 84-100 61-100
32-51 12-24 93-107 16-24 98-99
NP or NP-23
25-50
94-130 8-22 22-80
sloping, 0 to 121
slope
% Clay Classification
(< 24)
AASHO Unified
17-35 A-6 OL
A-7-6
A-7-5 CL
A-4
97-97 84-100 60-100 24-46 A-7-6
A-6
15-77 1-70 0-58 0-24 A-2-6
A-7-6
A-4
A-2-7
A-1-a
CL
ML
GC
CL
GM
GP-GM
Remarks: The texture and classification of the upper C horizon vary with the thickness of the
silty sediments or the presence of a developmental (beta) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recomnendations:
moderate cuts and fills
0.5 to 1.0 ft
below 6 ft, good drainage
medium to high susceptibility, F3 ; sometimes very high, F4
may occur in deep cuts below water table
little difficulty at most times of the year; material becomes slippery when wet
usually stable at 1.5 to I or steeper; exposed silt pockets will slough where
seepage occurs
little difficulty at water contents near optimum; tamping, grid, or pneumatic
rollers are acceptable
may be a problem on both cut and fill slopes
good to excellent
high quality materials usually found at depths below 2 to 3 ft
fair to poor
6 to 8 in. of topsoil should be stripped beneath low fills; A and B horizons
are plastic and unstable under heavy construction traffic when wet
-7
,\
318 LORENZO SILT LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 501 5u 2A
Classification
AASHO USDA Unified
T34N, R9E, Sec 3 46-A
SE 1/4, SW 1/4, SW 46-B
Cor 1% 46-C
T36N, RIDE, Sec 22 158-A
NW 1/4, SE 1/4, 0.05 158-B
mi E and 0.1 mi N of 158-C
SW Cor 3%
T36N, R9E, Sec 27 163-A
SW 1/4, SW 1/4, 0.05 163-B
mi N and 4 of SE Cor 163-C
2%
J-9 47 14 90 26
16-34 44 20 100 20
34-51 28 8 113 16
1-8 43 16 96 22
8-13 49 21 94 24
15-21 47 19 113 14
2-9 34 10 101 19
9-18 37 15 100 20
21-36 42 18 94 23
100 99 98 96 95 32 18 A-7-5(11) SiL OL
100 99 97 94 92 87 85 44 35 A-7-6(13) SiCL CL
99 93 83 79 68 65 55 50 22 17 A-4(4) GL CL
100 99 97 97 96 96 54 32 A-7-6(11)
100 98 97 95 95 94 94 50 38 A-7-6(14)
62 47 31 26 19 19 17 16 7 5 A-2-7(0)
100 98 97 95 92 36 26 A-4(8)
100 98 97 95 94 90 88 46 36 A-6(10)
73 62 54 53 50 50 44 41 27 24 A-7-6(4)
SiL OL
SiCL CL
GC GC
T35N, R9E, Sec 14
SW 1/4, NW 1/4, 0.1
mi S of NW Cor 3%
T34N, R9E, Sec 9
SW 1/4, NW 1/4, 0.1
mi N and W of SE
Cor 2%
169-A 1-8 38 17 106 18 99 98 96 94 90 87 83 80 41 33 A-6(ll)
169-B 8-16 45 22 98 21 100 98 97 94 92 86 83 51 44 A-7-6(14)
169-C 21-33 NP NP 128 10 73 55 42 33 11 8 6 6 2 1 A-I-a(O)
181-A I-8 37 16 107 17
181-B 8-14 33 12 107 16
181-C 15-23 34 11 114 14
CL
CL
GP-GM
99 99 98 98 84 71 57 56 32 23 A-6(7)
100 97 82 70 55 54 30 23 A-6(5)
68 57 43 37 26 23 18 16 8 6 A-2-6(0)
Summary of Statistical Data
Horizon index No. ofHorizon Property Testeds
Tested
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2I.
LL
PI
ymax
QMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 24
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No, 40
% < No. 200
% < 42
Mean Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy SamplesMeanRequired
39.9
14.5
99.7
20.5
98.7
98.1
93.5
85.4
26.4
41.5
17.9
99.9
20.2
98.6
97.2
92.0
82.6
35.2
37.8
11.3
112.3
15.3
50.6
45.7
35.1
28.2
10.6
320 FRANKFORT SILT LOAM TO SILTY CLAY LOAM
Soil Association Area: VII (5 & 6a,b)
Soil Group: Intergrade, Gray-Brown Podzolic-Brunizem
Parent Material: Silty sediments, 0 to 2 ft., on silty
clay to clay till
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Dark grayish brown
silt loam to silty
clay loam
grading to
Pale brown silt
loam below 7 to
15 In.
Dark grayish brown
silty clay
Gray to light
brownish-gray
silty clay
34-49 11-19 93-100 20-24
30-57 12-29 94-106 18-24 9
26-50 10-25 103-109 17-21 9
Topography: Nearly level to strongly
Surface Drainage: Medium to rapid
Internal Drainage: Slow
Engineering Characteristics
% < %< %< % <
No. No. No. No.
4 10 40 200
100 99-100 96-98 77-96
8-100 98-100 95-99 70-100
9-100 98-100 93-100 59-100
sloping, 0 to 12%
slope
% Clay Classification
(< 24)
AASHO Unified
18-38 A-7-6 OL
A-6
A-7-5
25-63 A-7-6 CL
A-4 CH
28-63 A-7-6 C
A-6
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate cuts and fills
0.5 to 1.0 ft
3 to 6 ft, fair to poor drainage
medium to high susceptibility, F3 ; occasionally very high, F4
not common; temporary where cuts intersect silt or fine sand pockets
little difficulty above water table; below water table water content may
be significantly above optimum and material breaks out in large chunks;
surface is slippery when wet, but bakes to a hard, dry crust with cracks
stable at 1.5 to 1; silt pockets slough where seepage occurs
little difficulty if layers are of proper thickness and moisture content is
near optimum; heavy tamping rollers are recommended; pneumatic rollers
may impart planes of weakness
difficult to stabilize topsoil on slopes,but no other problems
fair to good; drying usually required to reduce moisture content to optimum
no
generally fair to poor
depending on organic content, 4 to 6 in. of topsoil should be stripped under
low fills; embankment material should be carefully broken up before it
dries to hard lumps or is compacted in layers which exceed normal
thickness; surface drainage should be provided in both cut and fill
sections to prevent softening of material when wet, under heavy construc-
tion traffic; areas may be very difficult to work during rainy season
320 FRANKFORT SILT LOAM TO SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
Sample Samp. LL PI 7d Opt
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 
5
04 Sp 24
Classification
AASHO USDA Unified
T33N, RI3E, Sec 32 82-A 4-17 34 13 100 23
SW 1/4, NW 1/4, NE 82-B 18-26 28 10 106 18
Cor 1% 82-C 26-40 29 11 108 17
T35N, R9E, Sec 28 176-A 1-11 44 19 96 22
NE 1/4, NE 1/4, SE 176-B 12-20 49 24 97 23
Cor 0% 176-C 23-38 43 22 106 20
T34N, R13E, Sec 9 268-A 1-15 39 12 97 21
NE 1/4, NE 1/4, 0.1 268-8 18-26 43 21 101 21
mi E and 0.05 mi S of 268-C 29-47 30 12 198 19
NW Cor 2%
T35N, R12E, Sec 33 277-A 1-9 47 17 94 23
NE 1/4, NE 1/4, 0.1 277-8 12-21 52 27 98 22
mi E of NW Cor 3% 277-C 24-37 46 20 104 21
T35N, RilE, Sec 24 291-A 1-15 44 15 94 24
NW 1/4, NW 1/4, 0.1 291-8 18-26 45 20 98 20
mi N of SW Cor 1% 291-C 29-45 42 21 104 19
100 97 89 77 75 29 19 A-6(9)
100 96 85 67 66 32 24 A-4(7)
100 99 93 79 54 52 38 31 A-6(4)
SiL CL
L CL
SaCL CL
100 98 96 94 93 48 35 A-7-6(12) SiCL CL
100 99 99 99 98 97 96 94 54 45 A-7-6(15) SIC CL
100 99 98 98 96 94 66 47 A-7-6(13) SiC CL
100 99 97 94 86 84 42 28 A-6(9) SiCL OL
100 99 99 98 94 92 85 83 54 42 A-7-6(13) SiC CL
100 99 98 95 92 86 85 52 39 A-6(9) SiCL CL
100 97 95 90 88 51 35 A-7-5(12) SiCL OL
100 98 97 95 94 74 59 A-7-6(17) C CH
100 99 98 97 95 94 76 62 A-7-6(13) C CL
100 98 95 86 84 39 24 A-7-6(ll) SiL OL
100 98 97 93 90 65 52 A-7-6(13) C CL
100 99 98 97 94 91 64 50 A-7-6(13) SiC CL
Summary of Statistical Data
No. of
Horndex Samp esHorizon Property Tested
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 211
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ý
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2ý±
No. of
Mean Standard Coefficient Standard Limit of SamplesDeviation of Variation Error Accuracy Required
41.4
15.2
96.1
22.2
99.9
99.7
97.3
86.7
28.2
43.6
20.4
100.0
20.9
99.4
99.1
97.0
87.1
44.1
37.9
17.4
106.2
19.1
99.6
98.9
96.5
84.9
45.8
321 DUPAGE SILT LOAM BOTTOM
Soil Association Area: XIV (8a)
Soil Group: Alluvial
Parent Material: Medium-textured alluvial sediments
Topography: Level, 0 to 0.5% slope
Surface Drainage: Medium to slow
Internal Drainage: Medium to rapid
Horizon Descriptli
Black to dark brown
silt loam to loam
grading to
Dark gray to brown-
ish gray silt loam
to loam below 15
to 20 In.
Pedological Profile Description and Engineering Characteristics
LL PI 7max OMC % < % < % < % <
on No. No. No. No.
% % pcf % 4 10 40 200
43-57 11-21 82-100 i1-31 96-100 94-100 92-100 77-9
% Clay Classification
(< 2p)
AASHO Unified
7 19-37 A-7-5 OH
A-7-6 CL
Mottled dark grayish 6-63 NP-19 91-98 22-25 91-100 89-100 79-100 40-100 12-36 A-4
brown or very dark A-7-5
grayish browm medium- A-5
textured alluvial
material
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
moderate to deep fills and/or structures
1.0 to 3.0 ft
0 to 3 ft, very poor drainage
medium to very high susceptibility, F3 to F4
to be expected in cuts below the water table
seldom necessary; no difficulties above the water table, dragline needed below
sheeting usually required in cuts below the water table
little difficulty at moisture contents near optimum; tamping, grid, or pneumatic
rollers are usually acceptable
serious problem in cuts
generally poor to fair; excavation below water table usually required
poor
good to excellent; stripping may be difficult
18 in. or more of topsoil should be stripped beneath low fills; frequent
flooding may make protection a necessity for embankment slopes; soil is
unstable under heavy construction traffic; dragline is required for
excavation; beneath medium to high fills substrata strength should be
investigated for base failures
321 DUPAGE SILT LOAM BOTTOM
Test Data Summary
Sampling Location
and Slope
T36N. R9E. Sec 10
NW 1/4, SW 1/4
Mid of W Boundary
0%
T37N, R9E, Sec 13
NW 1/4, SW 1/4, 0.14
S of NW Cor 0%
T36N, R9E, Sec 34
NE 1/4, NW 1/4, 0.1
ml E of NW Cor 1%
T35N. R9E, Sec 33
Se 1/4, SE 1/4, NE
Cor 0%
T34N. R9E, Sec 18
SE 1/4. NE 1/4. 0.05
mi S of NE Cor 0%
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
100-A 4-18 51 13 89 27
100-C 21-33 NP NP 95 22
III-A 4-21 55 16 86 27
Ill-C 30-47 46 11 91 25
162-A 4-33 42 17 102 20
162-C 36-45 41 10 95 22
180-A 4-27 50 13
180-C 30-47 37 10
182-A 3-26 53 21
182-C 30-45 49 18
90 26
98 22
89 27
93 24
Mechanical Analysis
Percent Finer
No. No. No. No. No.
I" 1/2" 4 10 40 60 200 50I 5 2;
Classification
AASHO USDA Unified
100 99 98 86 80 38 25 A-7-5(ll) SiL OH
100 98 85 69 44 40 20 14 A-4(2) SaL SM
100 98 94 79 73 30 21 A-7-5(13) SiL OH
100 99 98 95 90 78 74 36 27 A-7-5(10) CL ML
98 97 95 94 91 88 83 82 41 32 A-7-6(ll) SiCL CL
98 93 90 87 80 73 57 54 24 16 A-S(4) L ML
100 98 98 90 84 36 24 A-7-5(11) SiL OH
100 99 98 82 75 36 26 A-4(8) L ML
100 98 98 97 96
100 99 98 97
54 36 A-7-5(15) SiCL OH
52 35 A-7-5(13) SiCL ML
Summary of Statistical Data
No. of
Horizon Index SmplesHorizon Property Tested
No. of
Standard Coefficient Standard Limit of SamplesMean Deviation of Variation Error Accuracy Required
LL
PI
Imax
OMC
% < No.
% < No.
% < No.
% < No.
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2;
% < 24
325 DRESDEN SILT LOAM
Soil Association Area: IX (la,b)
Soil Group: Intergrade, Gray-Brown Podzolic-Brumizen
Parent Material: Silty sediments, 1 to 3 ft. on coarse-
textured glacial drift
Pedological Profile Description and
LL PI 
7
max OC
Horizon Description
% % pcf %
Dark gray silt loam
grading to
Light brownish gray
silt loam
Dark grayish brown
silty clay loam
Light yellowish
brown loamy gravel
32-51 11-14 84-103 18-28
Topography: Nearly level to moderately sloping, 0 to
Surface Drainage: Medium to rapid 7% slope
Internal Drainage: Medium to rapid
Engineering Characteristics
%< %< x< %<
No. No. No. No.
4 10 40 200
100 100 97-100 90-99 13-28
36-44 12-22 98-103 79-22 97-100 96-100 91-100 83-98 32-38
27-53 11-22 91-115 14-22 77-99 71-96 61-80 41-69 15-43
% Clay Classification(< 21)
AASHO Unified
A-6 OL
A-7-5 CL
OH
A-7-6 CL
A-6 ML
A-6 CL
A-7-6 SC
A-7-5 MH
Remarks: The texture and classification of the upper C horizon vary with the thickness of the
silty sediments or the presence of a developmental (beta) horizon which may extend
Into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow to moderate cuts and fills
0.5 to 1.0 ft
below 6 ft, good drainage
medium to high susceptibility, F3 ; occasionally very high, F4
uncommon; may occur in deep cuts below water table
little difficulty at most times of the year; material becomes slippery when wet
stable at 1.5 to I or steeper; exposed silt pockets will slough where seepage
occurs
little difficulty for layers of normal thickness at water contents near
optimum; tamping, grid, or pneumatic rollers are usually acceptable
may be a problem on both cut and fill slopes
good to excellent
high quality material usually found at depths below 3 ft
poor to fair
normal topsoil stripping of 6 to 8 in. recommended beneath low fills;
when wet soil becomes slippery and soft under heavy construction
traffic
0-
20-
0-
J
325 DRESDEN SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E, Sec 9,
SE 1/4, SW 1/4,
SW Cor, 2%
T36N, R9E, Sec 34,
SE 1/4, SW 1/4, Mid.
of W Boundary, 0.5%
T36N, R9E, Sec 34
NW 1/4, SE 1/4,
NE Cor, 1%
T36N, R9E, Sec 23,
NW 1/4, NW 1/4,
NW Cor, 2%
T34N, R9E, Sec 10,
NW 1/4, NW 1/4, 0.05
mi E of NW Cor, 1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
51-A 2-16 36 13 99 20
51-B 18-32 42 22 102 20
51-C 32-41 36 16 105 18
128-A 2-13 45 13 90 24
128-" 16-27 42 16 99 21
128-C 30-46 32 14 109 15
129-A 3-15 37
129-8 18-38 38
129-C 41-51 48
129-D 52-56 29
130-A 2-14 51
130-8 17-36 36
130-C 39-42 50
130-D 43-48 36
13 83
12 102
18 92
14 102
186-A 3-16 37 12 99 20
186-8 19-31 41 16 99 22
186-C 34-46 33 12 III 16
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p Su 2 4
Classification
AASHO USDA Unified
100 99 98 96 94 35 21 A-6(9) SiL
100 99 97 95 94 88 88 46 37 A-7-6(13) SiCL
98 91 82 78 69 66 58 53 29 25 A-6(7) CL
100 97 92 89 87 30 19 A-7-5(10) SiL
100 99 99 98 94 90 86 85 46 35 A-7-6(ll) SiCL
100 99 96 78 46 40 40 28 24 A-6(2) SaCL
100
100
99 94 88 84
94 82 68 62
100
100
98 95 90 86
88 70 54 49
94 38 25
94 45 35
58 42 36
36 15 13
91 24 13
94 42 31
62 47 42
31 17 15
A-6(8)
A-6(ll)
A-7-6(lI)
A-4(I)
A-7-5(ll)
A-6(9)
A-7-5 (11)
A-2-6kl)
100 99 98 96 94 38 25 A-6(9) SiL
100 99 97 96 92 90 86 82 45 36 A-7-6(ll) SiCL
96 90 80 73 60 57 51 47 22 18 A-6(4) GL
Summary of Statistical Data
No. of
Horizon Index Smp s
Property TestedTested
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2V
LL
PI
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2P
LL
PI
7max
OMC
% < No; 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Mean Standard Coefficient Standard Limit 
of No. of
Deviation of Variation Error Accuracy Samples
41.4
12.4
93.6
23.0
100.0
99.8
98.3
94.5
20.5
39.9
16.6
100.8
20.3
99.0
98.2
95.9
90.5
35.0
40.0
16.4
102.7
18.3
87.8
83.4
70.8
54.7
29.0
326 HOMER SILT LOAM
Soil Association Area: IX (Ib)
Soil Group: Gray Brown Podzolic
Parent Material: Mediunmtextured sediments, 2 to 3.5
ft., on loamy gravel
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Dark grayish brown 25-36 4-8 '5-112
silt loam
grading to
Brownish gray silt
loam below 3 to 5 in.
Yellowish brown, 34-46 15-25 97-108
mottled with grayish
brown, silty clay loam
Topography: Slightly depressional to nearly level
Surface Drainage: Ponded to slow -
s l
o p e
Internal Drainage: Medium
Engineering Characteristics
%< %X< %< %<
No. No. No. No.
4 10 40 200
% Clay Classification
(< 2z)
AASHO Unified
14-21 99-100 99-100 95-99 82-98 14-24 A-4
16-22 9-100 91-100 - S-100O 72-94 34-42 A-6
A-7-6
OL
CL
CL-ML
CL
Very pale brown and 31-46 13-24 97-111 15-21
brown loamy gravel
64-91 6u-87 54-73 41-61 14-36
Remarks: The texture and classification of the upper C horizon vary with the thickness ot the
silty sediments or the presence of a developmental (beta) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
0.5 to 1.0 ft
0 to 3 ft, fair drainage
medium to very high susceptibility, F3 to F4
to be expected in cuts below water table
little difficulty at most times of the year; material becomes slippery
when wet
stable at 1.5 to I or steeper; silt pockets will slough where seepage occurs
little difficulty for layers of normal thickness at water contents near
optimum; tamping, grid or pneumatic rollers are usually acceptable
may be a problem on both cut and fill slopes
good to excellent
high quality materials usually found at depths below 3 ft
poor to fair
normal topsoil stripping of 6 to 8 in. recommended beneath low fills;
when wet, soil becomes slippery and soft under the action of heavy
construction traffic
0-
20-
50-
60-
A-6 CL
A-7-6 GC
SC
30-
326 HOMER SILT LOAM
Test Data Summary
Sampling Location
and Slope
T36N, R9E, Sec 21
SW 1/4, NW 1/4, NE
Cor 1%
T36N, R9E, Sec 21
SE 1/4, NE 1/4, NE
Cor 3%
T36N, R9E, Sec 27
NE 1/4. NW 1/4, 0.1
ml N and W of SE
Cor 2%
T34N, R9E. Sec 10
SE 1/4, SW 1/4, 0.05
mi N of Mid of S
Boundary 2%
T34N. R9E, Sec II
NW 1/4, SW 1/4, 0.1
mi N and W of SE Cor
Depressional
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No.
1" 1/2" 4 10 40
Classification
No. No.
60 200 50p 5p 
24
139-A 4-18 30 4 102 17 99 99 99 99 98 97 95 93 30 18 A-4(8)
139-B 21-34 40 21 102 20 100 99 98 93 91 46 39 A-6(12)
139-C 37-42 38 20 104 17 91 84 79 76 70 66 55 48 30 27 A-6(8)
140-A 2-9 31 7 105 17
140-8 11-20 47 25 96 22 100
140-C 23-28 37 18 101 20 92
141-A 1-10 36 7 94 22
141-8 13-23 37 16 105 16
141-C 29-42 41 21 102 18
185-A 2-14 29 7 108 16
185-B 17-30 38 20 105 19
185-C 33-42 30 12 112 16 93
187-A 0-8 26 5 109 16
187-B 10-20 37 18 104 19
187-C 22-30 44 22 101 21
AASHO USDA Unified
SiL OL
SiCL CL
GCL CL
100 98 96 93 90 32 23 A-4(8) SiL
99 95 91 87 84 80 78 48 42 A-7-6(15) SiC
81 66 62 58 57 49 46 26 23 A-6(5) GCL
100 97 95 92 90 24 14 A-4(8) SiL OL
100 97 94 88 87 43 34 A-6(10) SiCL CL
100 88 84 64 53 44 44 31 28 A-7-6(5) SaCL. SC
100 99 96 92 83 80 28 19 A-4(8)
100 99 98 92 87 76 72 44 38 A-6(12)
83 71 67 56 54 46 40 18 14 A-6(3)
100 99 99 96 91 85
100 99 96 94 89 84 77
93 89 84 79 70 66 61
84 30 20 A-4(8) SIL CL-ML
76 46 36 A-6(ll) SiCL CL
60 38 35 A-7-6(11) GC CL
Summary of Statistical Data
Horizon Index No. of
Property Tested
LL
PI
Ymax
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2u
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2p
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
Mean Standard Coefficient Standard 
Limit of No. of
Deviation of Variation Error Accuracy Sampl es
Required
30.3
6.1
103.8
17.6
99.5
99.3
96.9
89.9
18.8
39.9
19.8
102.5
19.3
97.9
96.3
92.6
82.9
37.7
38.2
18.6
104.2
18.4
77.6
73.7
63.8
51.2
25.5% < 2u
327 FOX SILT LOAM
Soil Association Area: IX (Ib)
Soil Group: G-ay Brown Podzolic
Parent Material: Medium textured outwash, 2 to 4 ft.
over coarse sand and gravel
Pedological Profile Description and
LL PI 7max OMC
Horizon Description
% % pcf %
Topography: Nearly level to strongly sloping, 0 tol2%
Surface Drainage: Medium to rapid slope
Internal Drainage: Rapid
Engineering Characteristics
% < % < % < % <
No. No. No. No.
4 10 40 200
% Clay Classification
(< 21)
AASHO Unified
Dark grayish brown
silt loam
grading to
Yellowish brown
silt loam below
4 to 8 in.
Yellowish brown to
dark yellowish
brown silty clay
loam
Brown to yellowish
brown coarse sand
and gravel
32-34 5-11 95-104 17-21 98-100 95-100 33-100 61-100 14-23 A-4 OL
CL
23-46 11-24 93-114 14-21 80-100 71-100 57-100 39-100 15-51
26-53 6-31 96-116 12-23 79-100 75-98 51-91 38-69 17-36
A-6 CL
A-7-6 SC
A-6 SC
A-7-6 CL
CM
Remarks: The texture and classification of the upper C horizon vary with the thickness of the
silty sediments or the presence of a developmental (beta) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special reconmendations:
moderate cuts and fills
0.5 to 1.0 ft
below 6 ft, good drainage
medium to high susceptibility, F3 ; sometimes very high, F4
not common
little difficulty at most times of the year; material becomes slippery and
soft when wet
stable at 1.5 to I or steeper
little difficulty for layers of normal thickness at water contents near
optimum; tamping, grid, or pneumatic rollers are generally acceptable
usually not a problem
good to excel lent
high quality materials usually found at depths below 3 ft
poor
topsoil stripping of 4 to 6 in. recommended beneath low fills; occasional
boulders may make excavation difficult; when wet, soil becomes
slippery and soft under heavy construction traffic
0-
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327 FOX SILT LOAM
Test Data Summary
Sampling Location
and Slope
T34N, R9E; Sec. 9;
SW 1/4, SW 1/4, SE
Cor.;
4%
T36N, R9E, Sec. 22,
SW 1/4, SW 1/4, 0.1
mi. S of NW Cor
1%
T35N, R9E, Sec. 28,
NW 1/4, NE 1/4 NW
Cor
1%
T35N, R9E, Sec. 32,
NE !/4, SE 1/4, 0.1
mi. W of SE Cor
3%
T36N, RIOE, Sec. 2,
SE 1/4, SE 1/4, 0.1
mi. S of NE Cor
1%
Sample Samp. LL PI 7d Opt.
and Depth. w
Horizon in. % % pcf %
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5p 21
53-A 3-14 33 10 105 17 100 99 98 94 81 72 57 54 22 13 A-4(4)
53-8 14-25 31 14 114 14 98 90 77 66 50 46 37 34 20 15 A-6(1)
143-A
143-B
143-C
143-C 2
4-18
21-33
36-57
57-73
177-A 2-14 33 8 98 20
177-8 17-33 41 21 102 20
177-C 37-50 53 32 96 23
179-A 2-15 35 10 101 19
179-8 18-32 45 23 102 18
179-C 36-45 33 14 107 17
311-A 2-21 33 7 99 18
311-8 24-40 31 13 109 16
311-C 43-52 35 14 111 15
100
100
100 95 90
100 95 86 82
92 35 20
93 44 36
45 28 24
33 16 14
Classification
AASHO USDA Unified
L CL
GL SC
SiL OL
SiCL CL
SaCL SC
SaL SM-SC
A-4(8)
A-6(I l)
A-6(4)
A-4(0)
100 99 98 97 96 34 21 A-4(8) SiL
100 99 98 96 94 47 39 A-7-6(12) SiCL
96 91 86 70 63 58 56 40 35 A-7-6(14) CL
100 99 94 92 85 82 32 19 A-4(8) SIL
100 99 98 96 94 90 86 54 48 A-7-6(14) C
98 97 96 95 90 84 66 61 33 27 A-6(8) CL
100 98
100 98 96 88
86 82 79 76 57
94 88 86 31 18
80 64 64 36 28
52 44 42 22 19
A-4(8)
A-6(7)
A-6(3)
SiL OL
CL CL
GL SC
Summary of Statistical Data
n Index No. 
of
Horizon Proper SamplesProperty Tested
LL
P1
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
LL
Pl
7max
0MC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
%< 2K
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2p
Standard Coefficient Standard Limit of
Mean Deviation of Variation Error Accuracy
33.4
8.0
99.9
18.7
99.4
98.4
94.0
84.5
18.3
37.2
17.4
106.1
17.1
94.7
91.9
86.2
76.4
33.4
39.6
18.8
106.1
17.7
89.9
86.6
70.7
53.2
26.4
1.0
2.3
3.8
1.7
1.3
3.2
9.5
20.2
3.8
7.6
5.3
6.6
3.0
12.6
18.0
25.4
31.8
15.3
14.9
13.6
11.2
6.1
12.5
12.8
22.0
17.1
10.4
No. of
Samples
Requi red
3
3
18
82
3
12
6
9
2
32
66
130
202
48
36
30
21
6
25
27
78
47
18
329 WILL SILTY CLAY LOAM
Soil Association Area: IX (la) Topography: Depressional, 0 to 1% slope
Soil Group: Humic-Gley Surface Drainage: Slow
Parent Material: Silty sediments, I to 3 ft, on Internal Drainage: Medium
coarse-textured glacial drift
Pedological Profile Description and Engineering Characteristics
LL PI 7max  OMC % < % < % < % < % Clay Classification
Horizon Description No. No. No. No. (< 21)
% % pcf % 4 10 40 200 AASHO Unified
Black to very dark 5S-72 18-31 89-94 20-31 97-100 96-100 91-100 77-100 29-46 A-7-S ON
brown silty clay
loam
grading to
Very dark grayish
brown, mottled
with yellowish
brown, silty clay
loam below 10 to
15 in.
Dark gray silty clay 43-69 23-40 87-103 19-27 97-100 95-100 93-99 77-100 36-54 A-7-6 CH
loam with some A-7-5 CL
pebbles
Grayish brown loamy 26-63 8-38 88-119 11-28 84-100 81-100 74-100 56-100 20-54
gravel
A-7-6 CL
A-4 
M H
CHA-7-5 CL-ML
Remarks: The texture and classification of the upper C horizon vary with the thickness of the
silty sediments or the presence of a developmental (B) horizon which may extend
into the coarse drift.
Design and Construction Information
Alignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F3 ; sometimes very high, F4
to be expected in cuts below water table
little difficulty at most times of the year; material becomes slippery
when wet
usually stable at 1.5 to I or steeper; exposed silt pockets slough where
seepage occurs
little difficulty for layers of proper thickness at water contents near
optimum; tamping, grid, or pneumatic rollers are usually acceptable
may be a problem on both cut and fill slopes
good to excellent
high quality materials usually found at depths below 3 ft
good to excellent
approximately 18 in. of topsoil should be stripped beneath low fills to
remove all compressible organic soil; when wet material becomes
slippery and softens under the action of heavy construction traffic;
preferable to elevate grade line 4 to 5 ft and not to attempt to
strip topsoil
T-A
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329 WILL SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T34N; R9E; Sec. 3;
SE 1/4; SE 1/4; SW
Cor.
0.5%
T36N; R9E; Sec. 14,
NE 1/4, NW 1/4, 0.1
mi. S of NE Cor.,
Depressional
T36N, RIDE, Sec. 7,
SE 1/4, SE 1/4, NE
Cor.
1%
T36N, R9E, Sec. 35,
NE 1/4, SE 1/4, SE
Cor.
Depress ional
T33N, R9E, Sec. 8,
SE 1/4, SE 1/4, 0.1
mi. S and W of NW
Cor.
Depress ional
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
45-A 0-27 57 20 87
45-8 27-46 67 37 90
45-C 56-61 50 27 --
134-A 3-24 75 32 84
134-8 27-36 64 35 89
134-C 39-58 66 32 88
156-A 3-27 56 23 92
156-8 30-41 56 35 98
156-C 44-62 49 28 105
165-A 2-14 59 20 84
165-8 16-21 47 24 98
165-C 24-33 27 6 113
206-A 0-14 58 27 92
206-B 16-24 48 28 101
206-C 27-42 43 23 106
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5p 24
Classification
AASHO USDA Unified
100 97 95 92 90 44 31 A-7-5(15) SiCL
100 98 97 95 95 57 49 A-7-5(20) SIC
100 99 97 96 84 79 69 68 42 34 A-7-6(15) CL
100 98 97 95 92 48 38 A-7-5(20) SiCL
100 97 95 91 89 56 46 A-7-6(20) SiC
100 98 98 95 95 53 43 A-7-5(20) SiC
100 99 99 98 97 57 42 A-7-5(16) SiC
100 98 97 97 96 95 94 62 49 A-7-6(19) SiC
100 99 98 98 96 96 60 47 A-7-6(17) SiC
100 98 97 93 91 87 84 41 31 A-7-5(16) SiCL
100 99 97 95 95 93 83 80 44 34 A-7-6(15) SICL
89 85 82 79 74 72 62 59 22 17 A-4(5) GSiL
21 98 98 98 96 91 83 76 75 56 44 A-7-5(18) C
20 100 99 98 93 85 77 76 58 48 A-7-6(17) C
17 100 98 97 95 89 81 72 70 52 43 A-7-6(13) C
OH
CH
CH
OH
CH
MH
OH
CH
CL
OH
CL
CL-ML
OH
CL
CL
SIndex No. of
Horizon Property Samples
Tested
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 24
LL
Pl
ymax
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 2<1
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21.
Summary of Statistical Data
Standard Coefficient
Mean Deviation of Variation
Standard Limit of No. of
Error Accuracy Samples
60.9
24.4
88.1
25.6
99.1
98.6
95.5
89.4
37.3
56.2
31.5
95.3
23.1
98.9
98.1
95.9
88.3
45.0
46.9
23.1
103.1
19.6
95.0
93.8
88.8
79.0
36.9
330 PEOTONE SILTY CLAY LOAM
Soil Association Area: I, II, IV, V (3a, 4a)
Soil Group: Humic-Gley
Parent Material: Moderately fine-textured material,
local slope, wash
Pedological Profile Description and
LL PI 
7
max OMC
Horizon Description
% % pcf %
Black to very dark 30-66 14-24 73-103
gray silty clay
loam
1.'-34
Topography: Depressional, 0 to 0.57
Surface Drainage: Ponded to slow
Internal Drainage: Slow
Engineering Characteristics
%< %< % < % <
No. No. No. No.
4 10 40 200
100 99-100 96-100 87-1
% Clay Classification
(< 2,)
AASHO Unified
00 29-39 A-7-5
A-7-6
A-6
Very dark gray to 34-76
black silty clay
loam
Dark gray to very dark 18-78
gray silty clay
loam to silty clay
8-39 73-114 14-37 100 100 96-100 91-99 Z5-58
4-46 80-123 9-33 96-100 94-100 90-100 78-100 19-55
A-7-6 CL
A-7-5 MH
CH
A-7-6
A-6
A-7-5
Design and Construction Information
Al ignment:
Thickness of topsoil:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Source of topsoil:
Special recommendations:
shallow fills
1.0 to 2.0 ft
0 to 3 ft, very poor drainage
medium to high susceptibility, F 3; occasionally very high, F4
serious where silt or sand pockets are exposed in cuts
no difficulty above water table during dry season; below 2 ft the material may not
break up readily; surface becomes slippery and soft when wet, bakes hard on
drying
stable at 1.5 to I; exposed silt pockets slough where seepage occurs
no difficulty if layers are of proper thickness and moisture content is near
optimum; heavy tamping rollers recommended
no problem, except for easily-eroded exposed silt pockets
fair to poor; drying usually required to reduce moisture content
no
good to excellent
under low fills, 12 in. or more of topsoil should be stripped to remove all
compressible organic soil; at high water contents soil is very unstable
under heavy construction traffic; preferable to elevate grade line 4 to
5 ft and not to attempt to strip topsoil
1£-
U
5i -
£4 30-
50-
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330 PEOTONE SILTY CLAY LOAM
Test Data Summary
Sampling Location
and Slope
T33N, RIDE, Sec 23
SE 1/4, NE 1/4. NE
Cor 0.5%
T36N, R9E, Sec 18
SW 1/4, SW 1/4, 0.05
mi E of SW Cor
Depressional
T33N. RI3E, Sec 32
NW 1/4, NW 1/4 P.05
mi W of NE Cor
Depressional
T34N, RI4E, Sec 26
SW 1/4, SE 1/4, 0.05
mi N and W of SE Cor
Depressional
T36N, RIlE, Sec 24
SW 1/4, SE 1/4, 0.05
ml S of NW Cor
Depressional
Sample Samp. LL PI 
7
d Opt.
and Depth. w
Horizon in. % % pcf %
74-A 4-18 52 22 92 24
74-8 22-40 41 17 104 20
74-C 45-55 28 II 117 14
135-A 3-19 58 19 86 29
135-8 22-36 47 27 101 20
135-C 40-52 42 23 105 18
241-A 2-29 63 21 78 33
241-B 33-50 74 11 70 38
241-C 54-81 66 30 81 34
272-A 1-14 38 13 100 20
272-8 17-39 46 25 103 21
272-C 42-57 30 14 112 15
305-A 2-18 48 20 95 22
305-8 22-38 68 39 90 28
305-C 41- 73 48 92 23
Mechanical Analysis
Percent Finer
No. No. No. No. No.
1" 1/2" 4 10 40 60 200 50p 5i 2p
Classification
AASHO USDA Unified
100 98 97 95 94 48 37 A-7-5(15) SiCL
100 99 98 96 93 49 39 A-7-6(11) SiCL
100 98 97 94 92 84 78 32 24 A-6(8) SiL
100 97 96 95 94 42 31 A-7-5(15) SiCL
100 99 98 98 95 45 37 A-7-6(16) SiCL
100 99 98 96 42 35 A-7-6(13) SiCL
100 99 99 54 35 A-7-5(17) SICL
100 95 94 91 87 40 26 A-7-5(12) SiL
100 99 99 99 98 56 37 A-7-5(20) SICL
100 99 96 92 86 84 45 31 A-6(9) SiCL
100 99 98 94 94 64 48 A-7-6(15) SiC
100 98 95 94 90 86 79 78 46 32 A-6(10) SiCL
100 99 98 98 54 38 A-7-6(14) SiCL OL
100 99 97 96 68 57 A-7-6(20) C CH
100 99 98 98 72 58 A-7-6(20) C-SiC CH
Summary of Statistical Data
Index No. of
Horizon Property Samples
Tested
LL
PI
7max
OMC
% < No.
% < No.
% < No.
% < No.
% < 2u
LL
PI
ymax
OMC
% < No.
% < No.
% < No.
% < No.
% < 2V
LL
PI
7max
OMC
% < No. 4
% < No. 10
% < No. 40
% < No. 200
% < 21
Standard Coefficient Standard Limit of No. of
Mean Deviation of Variation Error Accuracy Sampled
Required
51.9
19.1
90.2
25.7
99.9
99.8
98.2
94.6
34.3
55.3
23.6
93.5
25.6
99.9
99.9
98.3
95.2
41.4
47.9
24.9
101.4
20.9
98.7
98.2
96.5
91.6
37.2
APPENDIX 2.
PARENT MATERIAL GROUPS OF WILL COUNTY
DATA SHEETS (in numerical order)
The following sheets contain infor
mation on each of the geologic parent
materials found in Will County. The
data were obtained by analyzing the
basic results on the C horizon samples
from all soil types developed from a
particular parent deposit. The statis-
tical summary shows the number of sam-
ples tested for each property. The
engineering characteristics are given
in terms of 85 percent probability ran-
ges as determined from a statistical
analysis of the basic data. The design
and construction information has been
interpreted from the physical data tem-
pered with some knowledge of special
field problems in each soil area.
LOAMY GRAVEL DRIFT
Parent Material I
Engineering Characteristics
LL
%2
27-52
PI Ymax
% pcf
2-27 94-120
Hoi izun Index No. of
Property Samples
Tested
C LL 39
PI 43
Ymax 42
OMC 42
S' #4 42
% #10 42
% #40 42
% #200 42
% < 2" 42
OMC %
% No. 4
12-23 35-100
%<
No. 10
30-100
No. 40
20-96
No. 200
12-81
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
39.5
14.9
106.7
17.2
72.0
68.1
57.9
46.6
21.7
% Clay
(< 2i)
2-42
Classification
AASHO Unified
A-6 C
A-7-6 GM
A-I-a GC
A-4 SC
A-2-4 CH
A-2-6 GP-GM
A-2-7 MH
A-7-5 GP
A-2-5 SM-SC
GP-GC
CL-ML
Standard Limit of No. of
Error Accuracy Samples
Requi red
1.4 2.9 13
1.3 2.7 13
1.4 2.8 13
0.6 1.2 3
3.9 7.9 104
4.1 8.2 113
4.1 8.2 114
3.7 7.4 93
2.1 4.3 32
Alignment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
Moderate to extensive cuts and fills since topography is typically
rolling, peat is common in depressions
close to the surface in level areas, generally good internal drainage
medium to high susceptibility, F3; very high if pockets of silt or very
fine sand are exposed, F4
may be anticipated in cuts which intersect silt pockets
Usually little difficulty, but B-horizon material may become soft and
slippery when wet; large boulders may be encountered
generally stable at 1.5 to I, exposed silt pockets slough where seepage
occurs
Little difficulty when moisture content Is near optimum, for layers of
normal thickness
protection required against water action for surface horizons or silt
pockets
generally very good
excellent, high grade sand and gravel aggregates at depths below 3-5 feet
surface may be unstable under heavy construction traffic near the water table
or after rains
LL PI Ymax
% % pcf
27-42 9-21 104-116
LOAM TILL
Parent Material 3
Engineering Characteristics
OMC % * % < % < % <
% No. 4 No. 10 No. 40 No. 200
15-19 76-100 72-100 64-100 54-100
% Clay
(< 2")
16-44
Classification
AASHO Unified
A-6 C
A-7-6 GC
A-4 CL-ML
A-2-6
Horizon Index
Property
C LL
PI
Ymax
OMC
% < #4
% < #10
% < #40
% < #200
% < 2u,
No. of
Samples
Tested
25
25
25
25
25
25
25
25
25
Alignment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granul4r material:
Special recommendations:
Summary of Statistical Data
Mean Standard Coefficient Standard Limit of No. of
Deviation of Variation Error Accuracy Samples
Requ i red
34.5 5.3 15.4 1.1 2.2 5
15.0 4.4 29.4 0.9 1.8 4
109.6 4.1 3.8 0.8 1.7 3
16.9 1.6 9.5 0.3 0.7 I
92.4 11.6 12.5 2.3 4.8 23
90.5 12.8 14.1 2.6 5.3 28
86.0 15.3 17.8 3.1 6.3 41
78.2 16.7 21.4 3.3 6.9 48
30.4 9.6 31.7 1.9 4.0 16
Design and Construction Information
moderate cuts and fills, occasional peat deposits
varies with local relief
medium to high susceptibility, F3; very high if silt pockets are exposed,
F4
serious where silt or sand lenses are exposed
generally no difficulty except in depressional areas, where the surface
becomes slippery and soft when wet
stable at 1.5 to 1, except for silt pockets which slough rapidly where
seepage occurs
generally no difficulty at water contents near optimum, heavy tamping
rollers recommended
often serious on both cut and fill slopes unless protected; special
surface drains may be required.
generally good unless very silty; some drying may be required to reduce moisture
content to optimum
no
embankment material should be carefully broken up before it dries to hard
lumps; surfaces of incomplete fills absorb rain readily and should be
scarified, partially dried, and recompacted before additional fill is placed;
good surface drainage should be provided in cuts, since excess water in the
C-horizon material causes instability under heavy construction traffic
SILTY CLAY LOAM TILL
Parent Material 4
Engineering Characteristics
PI Ymax
% pcf
9-28 98-116
OMC % <
% No. 4
14-23 96-100
% <
No. 10
95-100
No. 40
91-100
.% < % Clay
No. 200 (< 2W)
76-98 28-48
Classification
AASHO Unified
A-6 Ck
A-7-6 CH
A-4 ML
A-5 MH
A-7-5
Horizon Index No. of
Property Samples
Tested
C LL 46
Pi 46
Ymax 46
OMC 46
% < #4 46
% #10 46
< #40 46
/ #200 46
% < 2" 46
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
38.5
18.4
106.8
18.4
98.8
97.9
95.5
87.2
38.0
Standard Limit of No. of
Error Accuracy Samples
Required
1.3 2.5 12
1.0 2.0 8
0.9 1.8 6
0.5 0.9 2
0.2 0.5 I
0.3 0.7 1
0.5 1.0 2
1. 1 2.2 10
1.0 2.1 9
Alignment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
moderate cuts and fills
varies with local relief
medium to high susceptiblity, F3; very high if silt pockets are exposed, F4
uncommon, temporary where cuts intersect silt pockets
little difficulty above the water table; below water table material maynot
break up readily; surface becomes slippery when wet but bakes hard on
drying
stable at 1.5 to 1, except for silt pockets which slough rapidly where
seepage occurs
generally no difficulty if layers are of proper th;ckness and moisture
content is near optimum; heavy tamping rollers recommended
no serious difficulties except for silt pockets which erode rapidly
generally good, but some drying may be required to reduce moisture content
to optimum
no
embankment material must be carefully broken up to prevent it drying to
hard lumps or being compacted in layers which exceed normal thickness;
surface drains are needed in both cut and fill sections to prevent softening
under heavy construction traffic; areas may be difficult to work during
rainy season
LL
26-51
192
LL
27-59
27-59
PI Ymax
% pcf
11-34 95-113
OMC
15-24
Horizon Index No. of
Property Samples
Tested
C LL 25
PI 25
Ymax 25
OMC 25
% - #4 25
% - #10 25
% - #40 25
% < #200 25
% < 2 25 
SILTY CLAY DRIFT
Parent Material 5
Engineering Characteri stics
%  % < %< <
No. 4 No. 10 No. 40 No. 200
93-100 92-100 87-100 68-100
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
43.1
22.5
103.8
19.8
98.6
98.1
95.7
87.1
44.4
% Clay
(< 2")
27-61
Classif ication
AASHO Unified
A-7-6 CL
A-6 CH
Standard Limit of No. of
Error Accuracy Samples
Requi red
2.2 4.5 20
1.6 3.3 I
1 .3 2.6 7
0.6 1 .3 2
0.7 1 .5 3
0.9 1 .8 4
1 .3 2.6 7
2.6 5.4 30
2.3 4.8 24
Alignment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of Borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
moderate cuts and fills
varies with local relief, fair to poor drainage
medium to high susceptibility, F3
uncommon, temporary where cuts intersect silt pockets
little difficulty to depths of 4 to 6 ft; below water table the moisture
content may be 5% or more above optimum and material Creaks out in large
chunks; surface very slippery when wet but bakes to a hard cracked crust
when dried
stable at 1.5 to 1; exposed silt pockets will slough where seepage occurs
no difficulty for layers of proper thickness if water content is near op-
timum; pneumatic rollers may create planes at weakness; heavy tamping
rollers recommended
usually no problem, but topsoil is difficult to stabilize on slopes
varies with drainage; drying nearly always required to reduce moisture
content to optimum
no
embankment material should be carefully broken up before it dries to
hard lumps or is compacted in layers which exceed normal thickness;
surface drains are necessary in both cut and fill sections to prevent
softening under heavy construction traffic; areas may be very difficult
to work during rainy season; high volume changes may be anticipated
when water content changes
SEDIMENTS
Material 7
Characteristics
LL PI Ymax OMC
S% pcf %
11-37 NP-1I 106-123 10-15
or
NP
% -
No. 4
87-100
No. 10 No. 40
85-100 77-100
% <
No. 200
4-60
% Clay
(< 2 u)
0-26
Class if icat ion
AASHO, Unified
A-2-4 SM
A-4T CL
A-6 SC
A-3 SM-SC
SP-SM
SP
GM
ML
SW-SM
Horizon Index No. of
Property Samples
Tested
C LL 23
PI 51
Ymax 51
OMC 51
, #4 51
% #10 51
#40 51
% #200 51
% 24 51
Summary of
Mean Standard
Deviat ion
23.8
3.8
114.2
12.6
97.4
96.6
91 .9
31.9
13. 1
Statistical Data
Coefficient
of Variation
38.2
141.3
5.1
15.8
7.4
8.1
11.2
60.2
70.5
Standard Limit of No. of
Error Accuracy Samples
Required
1.9 3.9 15
0.7 1.5 5
0.8 1.6 6
0.3 0.6 I
1.0 2.0 9
1.1 2.2 10
1.4 2.9 18
2.7 5.4 60
1.3 2.6 14
Al iqnment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
shallow to moderate cuts and fills
varies with local relief; usually fair to good drainage
low to high susceptibility, F2  or F3
to be anticipated in cuts below water table or if silt pockets are exposed
no difficulty above water table; below, dragline operation may be necessary;
underlying till, if encountered, may not break up readily and may be
slippery when wet
stable at 1.5 to I above water tabl'e; sheeting may be required below water
table
close control of moisture required for sandy sediments; grid or pneumatic
rollers usually preferable; underlying till may require drying and use of
tamping roller
protection required against wind and water action
varies from fair to good depending on depth to water table
sands, silty sands
surface may be extremely unstable after rains and close to water tablbe,'.
under heavy construction traffic; for cuts below water table made with
common scrapers, surface drainage ditches must be carefully maintained
SANDY
Parent
Engineering
MEDIUM TEXTURED OUTWASH
Parent Material 8
Engineering Characteristics
LL
20-47
PI Ymax
% pcf
2-26 86-132
Horizon Index No. of
Property Samples
Tested
C LL 54
PI 59
Ymax 58
0MC 58
to<# 4 59
%</# 10 59
%/# 40 59
%'#200 59
%< 2,- 59
OMC % <
% No. 4
10-21 89-100
No. 10
84-100
%<
No. 40
69-100
No. 200
29-93
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
33.3
13.6
109.4
15.5
95.8
93.4
85.8
60.9
25.6
27.5
61.1
14.5
25.0
5.0
7.0
13.5
36.4
48.1
A Clay
(< 2Lu)
8-44
Classification
AASHO Unified
A-6 CL
A-4 SC
A-7-6 SM
A-2-4 CL-ML
A-2-6 SC-SM
Standard Limit of No. of
Error Accuracy Samples
Requi red
1.3 2.5 14
1.1 2 .2 11
2.1 4.2 40
0.5 1.0 3
0.6 1.2 4
0.9 1.7 7
1.5 3.0 22
2.9 5.8 79
1.6 3.2 24
Alignment:
Water table:
Frost action:
Seepage:
Excavation:
Cut slopes:
Compaction:
Erosion:
Source of borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
shallow to moderate cuts and fills, possible occurrence of peat deposits
varies with local relief
low to high susceptibility, F2 or F3, sometimes very high, F4
to be anticipated in cuts below the water table
usually no difficulty unless cuts are made below the water table; below
the water table dragline operations will probably be required
usually stable at 1.5 to 1 or steeper; silt pockets slough where seepage
occurs
no difficulty at moisture contents near optimum; grid tamping, or pneumatic
rollers usually acceptable
may be serious on both cut and fill slopes
generally good
fair to excellent, silty sand to sandy gravel of varying quality at
depths below 4 to 6 ft
may be very unstable under heavy construction traffic at high water
contents; after heavy rains material should be scarified, partially
dried and recompacted prior to placing subbase or more fill; drains
are necessary to prevent water standing on surface of cuts or fills;
variability of deposits makes thorough exploration a necessity
LL Pl max
/ pcf
20-59 3-19 80-118
OMC
11-32
Horizon Index No. of
Property Samples
Tested
C LL 1
Pl 12
Ymax 12
OMC 12
f# 4 12
4f 10 12
/,<# 40 12
/ #200 12
/-# 2u 12
% <
No. 4
94-101
RECENT ALLUVIUM
Parent Material 9
Engineering Characteristics
% < % < %
No. 10 No. 40 No.
0 92-100 85-100 42-
Summary of Statistical Data
Mean Standard Coefficient
Deviation of Variation
<
200
-94
% Clay
(< 2")
14-33
Classification
AASHO Unified
A-4 ML
A-6 CL
A-5 SM
A-7-5 SM-SC
SC
Standard Limit of No. of
Error Accuracy Samples
Requi red
4.1 9.1 36
1.6 3.6 6
3.8 8.3 33
2.1 4.5 10
0.9 1.9 2
1.1 2.5 3
1.7 3.7 7
5.2 11.4 63
1.9 4.2 9
A I nm ntt:
WaLer table;
Frost action:
S'-('pad e :
Lx aation:
C t topes:
Co: pactionf :
Erosion:
Source of borrow:
Source of granular material:
Special recommendations:
Design and Construction Information
moderate to deep fills and/or structures
generally shallow, very poor drainage
low to high susceptibility, F2  or' F3
to be anticipated in cuts below water table
seldom made; no difficulty above the water table, but dragline required
below water table
sheeting usually required due to high water table
usually not difficult at moisture contents near optimum; tamping, grid,
or pneumatic rollers acceptable
usually serious in cuts
generally good; excavation below water table usually required
silty sand common; sandy gravel may be found at depths below 5 to 6 feet
cuts normally unstable under heavy construction traffic; dragline operation
usually required; if moderately high fills are to be built the strength of
the substrata should be investigated In order to avoid base failures; area
subject to flooding, embankment slopes may require special protection





